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mv&te <tU Tia^: (I) feitf (II) ■Cj&fcSfta Re (A) isitfR t h 
(A) tf^tirtiTzteS: (HI) i3i^ (IV) HfcWn-X75'V'-b70A*» 
^oM«^TOL7tM-e^#^F*IO?lft^\ SJS2 5tt% 4 0%RH- 
6 5%RHO|EIBC*&ii:«:*fp»i"*«**o 
(I ) :Re(A) = (nx-ny)Xd 
^ (II) : R t h (A) = I (nx + ny) /2-nz| Xd 
^ (III) I 3 0 ^R e (590) ^200 
& (IV) : 7 0 ^ R t h (590)^400 

JifBsS;^ Re (A) fi, tftA nmK^H^jEIl/^-'f-vaytt (-i-fi : nm) 
. Rth (A) A nmtCi3^^Il)¥^"fS]OV^-^-'> a ONE: nm) "C 

nxtt, 7>f ^AWrtO>iffl*ll^|RlOjffl^T?*»), nyli, 7 >f ;V AWl*I?>3iffl 

2 ] 

ii*fii:fflv> f,iitv^2«§»I©il?4 < fc & 1 oli, Re (A) fcitfR t h ( 
A) ^-f-tL-TtL^: (III) isiTO (IV) *ffct'fe)H3-^7'>V-h7'fM*?)S: 

t § <o*sm KJtu±i 5 % r h mmn k %>&zt *m%k £■*& m%Mo 
umm 3 ] 

5$ (V) : 2 3 0SRth (5 9 0) ^300 

#*3 -22 ~> $ti/c-fe;i/n-^7 v V- >9 „ ^oi-b;Vn-X7 

vV-hOT-b-7- iViOtl^A^ <£ tfJStfif JK^ifoS* 3-2 207v B 

tib^ (vi) zmtz-rzt zmwtt-r&mmM 1 ~ 3 ov*-r ttj&»^iB*o«**£o 

5£ (VI) : 2. 0^A + B^3. 0 

itmm 5 ] 

[ff*H 6 ] 
[If 7 ] 
8 ] 

ft < k i> i ttfc^rr* - k zmwtkir&m&m 1 ~ 7 ©v^f^^ciat^nMc 
m^m 9 1 

-b;Vn-^7vV- h7^;VA©i)|#4 0-110 jKm^Si^tftt^i* 
1 ~ 8 ©v>-f *LJ&»fc|Bt&<ZHI3fe4U 
[lt«l 0] 
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mtir&m&m 1 - 9 <^v^-r^^^is«^M^«o 
im^tm 1 1 1 

-tr;vn-^y-> V- \ 7 <i )V A <oW 1 5 0 0- 5 0 0 OMPaT^liCfc^ff 

fc-rsmjjfcE i~io cov^-r tL^^iam^^o 

[ft mM 1 2 ] 

-b;vn-^TvV- h 7 -f ;VAc02 5 °C 8 0 % R H £ & ¥#T^7.MM S 3 . 2%&T 

x-&z>z.t zmmt-fzmmM 1 - 1 1 ov*-r*i^-K*ofiijfrKo 
laras 1 3 1 

■fe)Vn-X7-> V- Y 7 4 3 0 0 g/m 2 • 2 4 h r &± 1 0 0 0 g/m 2 • 2 

4 h r IT^)11S ( 4 0 °C, 9 0 %R H, 2 4 h r ; WM 80// m^#) - t 

zmmtir&m^m 1-12 <av*-r ^Kiamofis^o 
[li^ij 1 4 ] 

-fc;vn-^TvV- F7^U«MX^o. 0 1 - 2 £ t ^fff t tSi* 

Jfl 1 - 1 3 ©v^lt^|;ief(7){im 

vmim 1 5 ] 

■fe )V U - 7 T v V - b 7 4 ;V A 3&* N 2 >^¥^*i^S^ 0 . 2 £1± 1.5^ m^XT (D^Mit 
1 6 ] 

■t)Vn-77yl/-f'7^ ;i^A<7)^f14#^ s 5 0 X 1 0~ 13 c m 2 /d y n e MTTr& 
1 7 ] 

o 

[lf*« 1 8 ] 
[If 1 9 ] 

1-1 7 O v> -f tL#> H ISfcOflM £ -fe ;K7)±T KM v^fc O C B * tc ii V A ^& - 
[If « 2 0 ] 
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[0001] 

It x. tz w-bb fer^g PI ir 2> o 

[0 0 0 2 ] 

•7 -y ;i/ a ^ it m 7 4 )V a \z m H B H * L tz 7 -f ;v a j&*ffiJB §tLtv^ 0 $j x. ii\ #If 3tji£ 
1 (#fFijl 2 5 8 7 3 9 8 ^Ml) tlif ^7^?I B B H J F 'J 7^f iHr;Vo-^ 

tlifiS^«fti:^t45*#i L < , strait i 9 otLti 
5:tttTiTV»4v» 0 -e^fctf), IPS (In-Plane Switching) — h\ OCB (Opti 
cally Compensatory Bend) "E- K\ VA (Vertical ly Al igned) ^E — fc\ TN-^- 

[0 0 0 3 ] 

Jl^ ^DxJfte^^^ti, ^jVD-77-fer- h 7 4 JVA^ffii/^ >! h^#i§-C&& 0 

^l/^-f-y 3 >i) tf*g#$*L& 0 tCVAiO^M'>- h^ii 3 0 7^2 0 0 
nm«V^-f-y 3 > (Re) , 7 0M4 0 0 nm©)?$^[p]V^-T-y a > 
( R t h ) £ 0 fct, ^Mlf v- hiuii, *° * - 5j? ^ -h7^;v 

> ti r tiTn KLtztf^xMmztLZ yt^mi&m x&z>o 

Re = ( n x — n y ) Xd 

Rth= I (nx + ny) /2-nz| Xd 

n x l±7 4 ;VA^pMft<7) xj3\a]<Dmffi^X& ^ , n y i± 7 4 )V A^pMl*]C0 y 77 [p] 
<7>Jg#fS^-e& 19, n ztt7-f ;VA®tli:^1-i,y^|p]C7)jgf)f^-C^!9, d ti 7 4 )V A Off & 
(fi m) T*&.2> 0 
[0 0 0 4] 

7*— >a>"ffi) *»S*$*L*»-6-^|i^^i; 7-7^MWU ^^KJ^tt (IS 
v^i^-^-va >{fi) ^miK-£ihZ>m^K\±*z)\/u - •fef - h7^;vAMt^ 

[0 0 0 5] 

&o m%Vt?CM2 Xli!?)]/u-x h V 7-fer- h Xm ^ V 9 v a 2> tz 

ffi|iE# 2005-3004110 
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HbK, t & 2o«ffi^tf^fM^i, 1, 3, 5-h'J7y>f 

#LC< 0 ^ «ig»£7v § < 1" & £ t it & £ ri*£n *lt 

tL> f t ^iHt /:l±7'f 'J ;H«tM* B t L/; J: I, 2. 0^A + B±£3. 
. 0 0 0 5 ^Nx-Ny^ 0. 0 0 5 0 ^i/cfi h ^ ;VA^ffl7F$ 

[0 0 0 6] 

» 1 ] #If H 2 5 8 7 3 9 8 ^-<&«L 

[#ITOK2] KWfl^fflJR^II! 0 9 1 1 6 5 6A2f«it 

[#It»3 ] #PB 2002-71957 

MfflvfcllU ] #13 2002-270442 

t «t a fc -r ^ sun] 

[0 0 0 7] 

mm * m&rt ziz*><o^m 

[0 0 0 8 ] 

fiI^<J:Uo{t TIB^: (I) is XV s (II) i?^i$ti^Re (A) HXVR 
th (A) ^^-tt-rtLTIfi^: (III) is XV (IV) **fcWn-^7vWb7^ 
^oflDfct^JlXi L/;*clt©t^©lS^ SS25t^ 40%R 

^ (I) :Re (A) = (nx-ny) Xd 

5£ (II) : R t h (A) = | (nx + ny)/2-nz} Xd 

* (III) :30^Re (5 9 0) ^200 

5S: (IV) : 70^Rth (590)^400 

Jiffi^*, Re (A) ii, A nm^iSlt^jEHV^-^-v a >U (ft: nm) 
, Rth (A) W\ tfeS A nm^^tt^KffTjfS]^ \s9—T- v a >"fl (TO I n m) "C 
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#flil<7>^& < & 1 Ot± N Re (A) fei^Rth (A) #^tLW5£; (III) £ «fc 
^ (IV) ^i/:t^;vn-x7yV-h7^;vA*P>^>), L/iTOt 6 
C0#ffl*ICDfIS^ 1£M«M B ^;W~I£^« fc IOlSC*tLT± 1 5%RH 

^ tg h r*i k & & £ t z mm. t -r & m%Mo 

3. 4r;vn-^7vl/-h7^;VA #TIE5t (V) fc-fZ t *mWct -TSJLiE 1 f 
5£ (V) I 230^Rth (590)^300 

*T~>V- f<7)7-tf-^*OtMA* J: <^SlJIC?-gb^ 3 ~ 2 2(7)7yiHOTSB 

tib^; (vi) t £#mt-r&±tai ~3ov*r^KiB«co^Mi 0 

5£ (VI) :2. 0^A + B^3. 0 

5 . R*JI^-i^ 3 — 2 2 <DTis 7 * J 4 £ (± 7 n tf * ^ ;V^T? * -2. ^ 

6. -t?;vn-^y->ix- 1 7^ *fe;vn-^c7) 6 fi^KI^^g^^^p^ 0 
. 7 5 JSLt /vn-^r v v- hfrhft&z t £ t -f & _hf B l - 5 (D^-fiLfr 

7. Wn-^7yV-h7^M^ #*fci3 i ^R^^h^tJ^ «b 4 £ > * - ^_ = y 
a >Hffi5W^^StftLl)/I?* < i: % lll^tt^> £ t *#ffctS -tffi 1 ~ 6 cov^-f ft 

8 . ^jvn-^7yl^-f7^;^^\ pTWJ, i^iMTOJ is =fc ^SHJ »J frhM ttti 

9 . -b;vn-^7 vV- h 7 -f ;VA<7)I)|^4 0 - 1 10^ mir&& d i: 
JifB 1-8 m^x^cffifcCD'fil^Io 

1 0 . -tr;Hu-^T v V- h 7^ ;VAc7)^9^te#^T g#7 0~13 5 °CT?&& Cl £: 
^#mti-^_h|B 1 - 9 C0V^-f H^C|t(Dl*S. 

1 1. n - 7; 7 v V - 1 7 ^ ;U A co?f 1 5 0 0 - 5 0 0 0 M P a"C& & d t £ 

#mti-*JifBi - i oowf tLfr\z%m.<om%Mo 

12. ■fe;i/n-^7vl/- h7^;i/A<£>2 5 °C 8 0 % R H ^&tt& W#7_M^3 . 2% 

JJJLTt?** - £#mt-*-*±IB 1-11 c^v^-rn^^fBmcOii^fc 

1 3 . *;un-X7vl/- 3 0 0 g/m 2 • 2 4 h r m± 1 0 0 0 g/m 2 

• 2 4 h r£lTOllg (40 °C, 9096RH. 24hr; BM 8 0 mlf) 

£ £ -LIB 1-12 <7)V>-r^^^fB«c^ffii3fe^o 

14. •bjVD-^7yV-F7^VA«A^X^o. 0 1 - 2 %T?£> & d £ %Wffltt 
±IB 1-13 <7)V>-rtL^^|B«^)««o 

15. ^;vn-^ 7 v V- 1 7 4 2 ^^^fi^W 0 . 2 J21± 1 . 5 [j. mMT©7 

^b^gm*^ - t *mmtir&±m 1 - 1 4<D^-rti^iz^m<omtu 0 

1 6 . -tr;Vn-^T'>V- 17^ ;VA tt§t^ 5 0 X 1 0" 13 c m 2 /d y n e £XT 
t^J^ t & _t|B 1-15 OV^-f tL^lcfBtR^fiS^o 

1 8. ±fBl~l 7cov^TtL^^|B«cO^M^ffiv^/s^h^#mi:i-^^ H H H ^^So 

1 9. ±|B1.~1 Z^^f^clHt^M^-fe^WlTlcfflv^^OCBffciiVA^ 

2 0. ±IB1-1 7 OV^-f tifrKWM<DmMK*^)^(D^'y ? 9^ MIH;Mv>/i V A*- 

[0 0 0 9] 
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[3PJ1 * * *> (DM&vMM] 
[0 0 10] 

<7>?I*ii. 

(i) 2 5°C-e N 4 0 %RH~ 6 5 % R H CDfSHi* & & #N ffcii 

(ii) ^§g(7)'(i^^^ H B H ^^^;V^M^^^ t l^iSWLti 1 5%RHO$eIS 
1*1 ic ab -2) o 

f L t ti t ^ iSiril©^ * < fcfc loli, _t|3ffl:£ (I 

(ii) t'Si^WRe (a) ^iVRth (a) w*tL-?tL±.j£& (III) is 
itJf (iv) ^frtziriDPu-^Ti/]/- h "7 ;vA^^i^>o 

[0 0 1 1 ] 

[■fe;i/n-7.T V- M 

tf'TlBjS; (VI) ^#IJ£.-r J^^n-^TvP-K'^o 
5ft (VI) ! 2. 0^A + B^3. 0 

iiy-tr^V^ODgm^ i B iiRftH^-ifc 3 ~ 2 2©7'>^fiKt*4 0 
[0012] 

ftfcjgWOzfcgfc&Sr^LTv^o W-^7yW h ii. t <£>tK.^^<D— fflJi rt: ii 
^*7'>^£i: i 5^fMkLfct^# (* 0, ;-7-) -cab^o Tv^WSii. 2fi 
% 3-fiis txf 6&<D^tiJ?tiK-o^X, -fe)i/n-^#x7fMtttv^Sj^ (10 0% 

tttlEi 1 i3~2 2W7'»ii:J:4UjlSBOmDI^ L < ii 2 . 2-2. 86 
U*^»i:ffiL<li2. 4 0-2. 8 0t*4 o i^fftSBIil. 5om±. # 
tcai. 7 JBLh**0£ Lv> 0 $ S> tcttlB ii. ^©28 %&±#6fl:*aU£tf>tt!fc«T? 

i t iffi-t L < > J: 0 fiF4 L < ii 3 0 96JULL& <9 . 3 1 KEF* L < > #Kii 

3 2%ai^^iWffU> 0 tfc, -fe^n-X7yl/- ho 6 tfc*Bfelfet*H-t** 
m^AtBOUfD^O. 7 5&±0^y^L<> i^^SL<ii0. 8 0 J^±, #i^ 
jifiKliO. 8 5JJHJ:t?**o i^f)©^;vn-^7vV- h C i "JilStt^f t U> 

ttlE^iS < ^> J: vntf&o^j&^nlfg & & „ 
[0013] 

^©■fe;Vn-X7 V- h<75R*®:3 ~ 2 2 ©7'>^*fc LTii, JJira^T 6 T 

Jf^y-f;v. * * y >f T^y^OK Ff*;^, h'Jf*^^^, r>5f*/ 
^f;K y 4 ;v> ^yyT^y^K iso - 7*7 y y t -7*yyy;K v7 

ttiSE# 2005-3004110 
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[0014] 

tW-X7yW l^^-^fe^^e^^rati. *fM, *#<b^l 8 0-19 0 
H (*i:tB}&, l 9 6 8^) ^|B«§tLTv^ 0 ft^tift&^&^£f±, *;v^>BI^7fc^ 

;v n - ^ J^f4 *■ * coS^t -e ff M L f * L ft ii ;v # > BMftlifc CtALT 
xXfMtU ^;vn-^7vV-b (2flU 3 ft is i 6 &<D 7 v^Mt^^ft 

a*, oo) *-frjK-r*o iiifi#;v#^IMb?l^4. -feciSt vx<d&m, ^ 

TsTJ^WMh LX <Dm7kf} )\s^>m& £V?mt%t LXaWSttlttro i**)!'*^!!, 
jft^ii, 3»^i-S«fi») 03q9ET-C, 5 0-9 OtCffioit^J: ^HtllU F/rM 

[0 0 15] 

fc 14, -7-J^73-<^ 5 5 K»%m± (0 * L < (4 7 0 K1%J^±, $ h Kffr* L < ti 8 

«ffl1-^*i^-^)9 0SS%mJii4, 0. 5 ~ 5 mm«S^ttS i tv^ 0 £ 

fc, ftitl»S^5 0Si%Ml~4mmOti 1 S^ftl>iJ:^IL^ o -fe;V 
o-X7yl/- l*i^-i4, ^^^<«i:tv«tt^i^ftb^ 

L< (4 200-700. J:<9$?f L<f4 250-550. ItffS L < t± 2 5 0-4 0 0 
X$>*), mzUZ L< ttttfl?¥*&*&K2 5 0 - 3 5 on^o ¥i^*^(4, 

witeKti; (^h^d^> i$it^ife> »i8tiit, 105 — 120 1 

9 6 2^) J' J: U«l3g"ei*o HK#M¥9 - 9 5 5 3 8 tc#«ltc|B*$tL"CV^o 
[0016] 

-*7->V- 1 <£ «3 &te< %%>fztb^mx&2> 0 fiW0^v^^n-^7yV- 
H4, ®#o^ir^L7c^;vn-XT-> V- b^fjfi^M^tSihicJ: D 
ifSit^-clSo te^J&fi-oK**^ ^;vn-7;7>'^ - f^li^tiilt-M 
t4i fcK«£ D^*feT?§*o t^W > *v^;vn-^7^>I/- h 

»£\ IMtR)»f^ttl.ItMI^x -b;H3-^l 0 0I1HMU0. 5-2 5®:ft 

v- h ^^MPte 2 Si%J^T-e*^ri:^^ b < , $ <b fcSP £ t < 54 i Rao/c^rt? 

£»K #^{4 0. 7 Ii%aTOt7X$^ ft ^ - 7 7 -> V- f «J L^o 

-bjVn-^7yWHi, 7X*#* LT^ «9 2 . 5 - 5 tLTV>a 0 

ffi!E# 2005-3004110 
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2001-1745, 2 0 0 1#3J!15 BSfcfi\ 
2 K KiNffl KSEtt £ tLT v> £ 0 

[0 0 17] 

%k mum, mmmu franA-st*:**-^ ^?>iii#-?u<i 
2 o °ci;tf 1 2 o ta±©MiiMM©?i^^, *smffl<D%&% ^t* •? , « 

xJ£#M¥2 0 0 1 - 1 5 1 9 0 l-^48H»&iflw|B«$*L-CV»*o Ifit LTiiy-^y 
0 0 1 - 1 9 4 5 2 2^-<2r|R^|Sm$tL-CV^ 0 Ifce^iM^llli K— ~7 

fr*:Wr£\ ^i^aii^ttl^iSlIi^^orUv^ ^x.tf#IB 5 F2 0 0 1 - 1 5 
1 9 0 2^<kmf£ tnc|2«$tLTV^^\ iii^ii^^ftifjiiTV^ftfu^^o £ 
tif>i»J wii^liDf oi^C i o 1 1: J; o T> -tr;vn-^y vV- jvi^o-ff 
?X$m&T g £ 7 0 ~ 1 3 5 TCtC, 3ISR*MW»-Cill05fe"t*Wtt** 1500-5000 
MP a ttii LV^ 0 

zb^ztihomma, mMm^m^ 2001-1745, 2001 

[0 0 18] 

^ & I, * - f - -> a >#§»J LTjJi KMv^it § £ o P^-f-va 

1 0 Oli^WLt, 0. 0 5 7i?S2 0St#SPO|eH-C'ttffl^*i 
«a<, 0. 1M1 OTO^iMffitSit^J: I9»^L<, 0. 2 75M5 

1x^-7"- v 3 2 5 0 7!;M4 0 0 nm^$5«Cf*M^tt^^i: 

[0 0 19] 
#tr 0 

IfJ/:li7lf^^^^:^^ L<, 5 1 1 i li 6 If ^ i t t Cff f L 

3 , 5 - h v rv ywf^^fi^o 
^mmmthxit, ^7^>s, y?ym. fi7x>|, tfn-^nt 

SR. f77*-^ b'JTV-^t, tfUv^Ht t°'J 5 y7f, 

ffiSE#2 005-3004110 
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v >m& J: V 1 , 3 , 5 - h V T v >lft^? IK, 3 , 5 - h V 7 v 

L<fflv>e>tL* 0 Jtrf*^^ Mx(f#PS 2 0 0 1 - 1 6 6 1 4 4 ^^iM^CDfl^tl 

[0 0 2 0] 

* - 7*- v a >^iJ^J«-t * ^W^JtOlfcfi. 2^l2 0t*Sit » £ L < , 
2Ml2-e$.§ii#J:WtL<, 2M8i?*^it^$f 3 (:|fJ L<, 2M6 

-oco^#^it(7)^ii#t±, (a) m&mzfm-t&m^, (t>) mfe^-eit^i-^ 

o (a) ~ (c) <D^-filX"b X^o 

[ 0 0 2 1 ] 

(a) COm^M (-oa±Wfflf«l^f) OfllKti, -f>7 :s >3S. 
7^>>E -7;V^V>m. 7xt>hV>l, T>l9-b>m. T-feT-7^V>lt. 

> Si, > v^f - ^ 7 i r/F'Jy^ ^ > V * 3r *t V- ;v?t, ^ > Vf- 7 v*- 

>i, ^y';>ss, ^v^yu^it. z-sv-jym, >at, y>/y>i, ^y 

7 ^v^jyoi(7^T> h v^SR^t tL& 0 t7^7f, T^i/ym, 4yY-^ 
[0022] 

(b) (Dm^it, 1-3^)^1 ii^f i^Pi©^ti&^ t lv^o -i:jui<7) 

[ 0 0 2 3 ] 

r fr^r-vy^ t )\s*=-yy^ -co-. -0-, -nh-, -s-tfzii^tK 



c 1 


-CO-O- 




c 2 


-C O-NH- 




c 3 


-7 )V*yy-0- 




c 4 


-NH-C O-NH- 




c 5 


-NH-C 0-0- 




c 6 


-0-C0-0- 




c 7 : 


-0-r;v^ uy~o- 




c 8 


-c o-T^tr-yy- 




c 9 


-CO-T^-u>-NH- 




c 10 . 


-C 0-T;v^r- v>-0- 


1 


c 11 


-t;^v>-c o-o-T^^r w-o- 




c 12 


-0-t;v^t v>-c 0-0-7;^ yy- 


o-c o-r;v^r v>--0-c 13 : -o-C o-T 



)]s%-uy-c o-O- 
c 14 : -nh-c o-T)ist--yy- 
c 15 : -O-C 0-T)\/*r~yy- 
[0 0 2 4] 

am^OWcfi, ^n^yg^ (F, CI, Br, I) , tFn + yJK *;v#^y;i/ 
, ->77, 757, - fn, #;w?^-f;K ^;v^7^-T;v. vV^f 7;V^r 
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r;v^-^». r;^-;^ lirarv;v», itelTyj^^yl, r;vn^ 

^iMJWt-iH, lira T 5 K3fe, Il»;v*y7 5 K*, 111117 5/1, II 
Kit * 4 lffi»^ ;v7 7^e^ Alteram * W ± ^ 

[ 0 0 2 5] 

(01k tKn^ry, *JV^y, 7^n^fyS, T^^gfUT 5 / ^^LT 
v>tUv\ r;v^;i/^o (gmr;v^;v^^^tf) ^ti^ j^/k n-^-f- 

^ -t - t *ls o 

??>|:fIIS-f Ltv^U^o 7 ;v^r-;v^<75W-(i, :x-^;k l 
J: l -^^r tL& 0 
[0 0 2 6 ] 

ltt7yiH^fyIOR»Iit 1 7!?M 1 0t?*4it#jfiU» o J3&M7-> 
(#!k T;V=Jdrv^) ^fLWTU^o 7;V3^y*« (g^T^n^r^* 

7 JV 3 y * ;V ;v 7 5 / iOlfS^Ili , 2M1 0-C^^^tWfL^ o 7 
;i/3dry*;V^x;l/75 * F^y*JWfxjV75 7 *3 X Vx h ^ ~> # 

-^7? y ft&o 

[0 0 2 7] 

JiWMT 5 K^Wlf^^-tli, 0 i fcWS Lv\ I»7 5 F*<7) 

WfcWU 7*F7UWMo 

*y7? F^coWcte, ^^y^W>75 h\ 7^y^JV*>75 Ki3 J: 0* n-* * * 
5 7*©«|:tt, y^fiV75 7, y'xf ;k7 5 / ^ i r/2 - * ;V#^r y xf ;u7 5 / # 

Z> o 

ffifiE# 2005-3004110 
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* W K^oWcte, ^f-;v>7 w y&<g$ti& 0 

H-f-ya >^WJ60^S:{±^ 3 0 0 7^8 0 OTJibiifc^i 
[ 0 0 2 8] 

1 , 3, 5-h V Tv>-^^MV^c^^O#tCItm^^^«7t^*-r^ 
^*LittMtV7 h m, WinMOPAC2000, m±M (#0 U) £fflv>T^#Ljitf-3$:£fi L vs 
[0 0 2 9] 

4>£ < t ^Zo^^f iHtttSiM^ft i: LT(t TIB— ^ (1) T?*£tL& 
— (1) :Arl-Ll-Ar2 

±|B— f&5£ (1) £*5V»T, A r 1 *3«££FA r 2 -etL-TtL^Sl^. 3Sr#Jfe*-C*3 

o 

^flttA -r n mgg js J: ^ftfflttA x n it» * -gr tr □ 

> it. tin- t * -9- V - /US, fTV- ;vit, -f 5 ^ V- h'JT V- 

tf o v > it, tr >j 5 y y m.& J: t>* tr v s> > m» ii<, ^>^>wcfftu^ 

[0 0 3 0] 

CK Br, I) , t Kn^yjV, ij ;VjJ? v;K 77A 7?^, T;V +;V7 5 7 ^ ( 
7f;i/757, xf^7 5 7, 7'f JV7 5 7, ^^f^7 5 7) , - fo, 

^j^/^^f ju^ tjv^v^w^'I' (M> N-^ f-;v?};w^-f ;k N-x.f-;v77 ;w-? 
•^-f ;K N, N-y7f;v*jw^^fji/) „ x;i/77 ; &'f)K T^^r^X fry r ^4 
(M, N-;* f;V7;V7 r ;K N-xf ;i/^;V7r ; B^;l', N, N-y^f;WJV7 7 
, 9Wh\ y;i^;v7WK^ (M, N-^f;^y^\ n, N-^^;v<7 
W K\ N, N, N'-h'J^f;WW K) % T^^r^^ -7°ntf 
;K y"^fr, ^y-^;K ^y^K 3r?-3-)i>^ -fv^°ntf;v, s-:/-f-;K t-7 5^K v 

^•v. y'h^rv, , 7'J-^t^y 

-7°n^^rV^;V^^;i/, y h ~> 7J ;V ^> ^- ^ v 557 ^ 

•/•f-JV^-^r > T 7 ; (^j^ 7 ^ y ^ > # ;I/ jj? - 

„ 7;V3^y*JV*-jV7?7§ 7*f + y*;^x;v757, v-;v^-^->7j ;v 
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^-;V75 7) , 7;v^f-« (#!k y^;v-?^ :r.^-;i/^^ T'nfji/ft, 

■9=-^-, ^\7^;v^-^ , r 1 ;-^^^-^ (#ik — )vi- 

^^;K y^VT;;!/^ — ;K > -7 ;v ^ ;k ^-f^-^T,^^ — ;K :t ^ 7;v^ 

K) £ i ^^#^'14^*^* (#11, t°7v-;v) ^fii^o 

[ 0 0 3 1 ] 

3rv*> 75 T;V=r^ T^n^^g^ y ;l/df ;V7^*i X TfTfr 

7 ;i^;V7 5 /i, TJVnJry*jV^i;H, 7^3 J; y'7)H^ftl07 

y\ 7iV ;3 rJV7 5y'I, - fn, ;*>;i/>K #;w*^;k 7 ;v^r ;v * -f 
7 7*-f;K 7;v^;i/7v^7 7 ; &^vS, <7 W h\ 7i^^7l/^ Fl, 7;vy- — 
„ T;V^r^;i/^ 7^>^S, 7y^^y|, T^n^fyS^ 7'J-^i + yS, 7;^ 
^y*;v#-;v^ r V -frJr* v# /I/jK— /uat, 7^n^y*;v*-JV7 5 7l, 7;v 

f - * 7V-;vfii, 7 ;i- * )V * ;v * - ;v ^ r 5 is J: 
*^i^^»o 7;v#;v§|5^i3 £XfTfr*)\'^<DW3:&h Ltlt ^n<7>Jl^ tFn 
^yJK 757> 7;v^rJV7 5 7S, 7v;v^, 7yiVi^fyI, 7y/V7?/i, 7;i/ 
n ^ ~> # ;vSi3 i 7 ^ * i L v^ c 

[ 0 0 3 2 ] 

— f£5£ (1) ^£>V>T, L lit 7;V*V>i, 7^7--l/ylv T/l'*— - 

7Jl/^k^Ili, Sttl^f Ltv^TUv^ 11^7^^ V^^fc LTtt, v^n^\ 
^yl^WK, 1, 4-y7nMy V'^^tCffi Lv^ 0 it7;^V>St L 

TJV^rl/yl^fMii, 177M2 0X$>&Z.tJ)mZ L< , i (905 L < (± 1 7!? 
M 1 5 -e* «5 , £ ^ fcfft L < fi 1 T&m 1 0 l!K $ <b KSf t L < f± 1 8 X& *) , 

[0 0 3 3 ] 

7;vv~- v>^*3 J;^7;v^- v>^i±> mttfiliiJ; *9 k^wai^T^ - t mj £ 

J; 19 0i L < it 2 Jbm 8 -c* «9 , $ <b L < t± 2 7^ 6 T-afe ^ $P>WH<li2 
7i,M4-e&i9, i^ffl L<i±2 (tf^V> ^fcii^f--^) -e&£ 0 

7'J-V/*^ R^JE^fi 6 7iM 2 OT^-S^tWiK^ £ <9 L < }± 6 lb 

[0 0 3 4] 

(1) <Dfr=f-m3k\z&\*>X^ L 1 £ifeA,T\ A r 1 t A r 2 fc**Mi-*AJKfi 

»^b^tJtLTi±, (2) T^$tL^^%^$ <b^05 LV> 0 

— « (2) :Arl-L2-X-L3-Ar2 
±IB— « (2) te&^X, A r 1 iSitfA r 2 f±, ^tL^MSJA^, 
o ^#^O^i3 i Witt, — «5ft (I) <DArl$3£ZfAr2t |WJ#-C^ ^> 0 
[0 0 3 5] 

— jfeg*; (2) K&^x, L2i5iO f L3tt, ^fi^fimtLK^ r^^vym, -0-, - 
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L 2*5J:U f L3»±, -0-CO-S/;a-CO-0-T^^iM s Wi LV* 0 
[0 0 3 6] 

— fl£5t (2) (CJsv^T, Xi±> 1, 4-v^n-v^vV>, e-l/Vtfcliif--V> 

J^Ti:, (1) -Ci$n^^©^S:^t. 

[0 0 3 7] 

Mb il 




[0 0 3 8] 
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Ut 2] 
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[0 0 4 0] 
lit 4] 




C 2 H 5 



[0 0 4 1 ] 
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[ft 5] 




[0 0 4 2] 
[ft 6] 




CO 
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[0 0 4 3 ] 
[it 7] 




9 <? 

CH3 H-C4H9 



[0 0 4 4] 
[ft 8] 




[0 0 4 5] 
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Kb 9] 




o 



C 7 H 15 

[0 0 4 6 ] 

(1) ~ (3 4) , (4 1), (4 2) ii, y^DAJft^ltfc4ttC 
ZKXDTf^fcmm^lt^-t&o fcrt*U (1). (4) ~ (3 4) , (41), ( 

4 2) it, ftfaft* Vl^Ml^tt^:**?Ittft Ofe^Mtt) t±&<> 
tt# ( 1 ? ->^I) O^fci-^»o ( 1 ) «>5 ( 1 -trans) v 

(1-cis) aTi:^to 
[0 0 4 7 ] 
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li 1 1 0 ] 



(1 -trans) 




6 

[0 0 4 8] 

JWfcfll (2) &£V (3) (i, ^Sf4#^tra^-C^^tt# (M4lWltt#) * 

(4 3) ~ (4 5) "Cfi^ <f^O if- V h 9 i: *«* & o 

[0 0 4 9] 
[0 0 5 0] 
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[ftl 1] 

(46) (47) Q 

c^o-^^-ohQ-cn ^h 3 ohQ^o-hQ-cn 

(48) (49) Q 

"Ch^o-^-^-o-hQ-cn ^, 7 ohQ^c-ohQ-< 

(SO) (51) _ c 

(52) o o o _ o „ 

NC _^Q^ 0 ilHQK-oilcH 2 CH 2 aO-HQK-lio-^-CN 

(53) 

^HshQhoIhQ^-1o-<Q^c 2 h s 

(54) Q Q 

(55) o — O 
(56) 

-c^o-Q-oLQ-L^-oca- 

(57) 

O O . — . 

C 2 H 5 ^"s 

(58) 

CH30 ^_^_0?-^K?0-^-COCH 3 

[0 0 5 1 ] 



ffiSE# 2005-3004110 
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Ut 1 2 ] 




[0 0 5 2] 

If^MIW^^^ f;H:J3^tfMttS Umax) j&*2 5 0 n ra i ^ fe&ft 

iDtMlt »IB«^^fe : l-#MSLT^-tr§^o tt^fCli, Mol. Cryst. Li 
q. Cryst., 53%, 229^- V ( 1 9 7 9^) , 1*589%, 93^-^ (1 9 8 2^) , IWI145 
%, lll^-v ( 1 9 8 7 30 , im70%, 43^-v ( 1 9 8 9^) , J. Am. Chem. Soc. , 
113%. 1349^- v (1991^) , 1^1118%, 5346^- V ( 1 9 9 6^) , |W|92%. 1582 
^-v (1 9 7 0^) , J. Org. Chem. ,40%, 420^- V (1 9 7 5f) > Tetrahedron, 
48%16^§\ 3437^- V ( 1 9 9 2 *m?2> & 0 

[0 0 5 3 ] 

f fM^lix •fc)i'n-^7'>l'- h l 0 0li«i:itLt, 0. 017!jM20K» 
«JO|6HT?ffiffli-*o MMI^ -fe;vn-^TvV-l 1 0 0 RiiG^MLT, 0 

. 0 5Mi5«i««)ii^tt)it*ifc#!fsu, o. i mi osfi^oitia^ 

[0 0 5 4] 

^A, lfty;V3^^A, M^^v^A, ^fAJVy^A, y- W > 

'jy, Mii*;vv7A, 7Mn^m#^~>^^ t^ir^^^A, *->raftv^* 
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© < & % * t?«f *l<, &k zLmmmam t l v> 0 — mits* ^ifiT- « , 1 

V^ 0 1 ^fi^O^^S^ 5 ~ 1 6 nmt/h$V^(0^7 )VJ»(D^4 XtTlfS £. 

§ J: tv^o ^.^ttJfcfitt 9 0-2 0 0 g/'J?> >H*Lhi&*04 L < , 10 0-20 

[0 0 5 5] 

£. tt OKfe^ U , iilTWIi^-S^ 0. 1~3. 0//m(7)2 ^fctitf- £ L, £*L(b 
>r ;v^>t>-e}±, i ^^-co^#t LtlfftL. 7^Mfflt0. 1-3 
. 0 mOEIi!!!*3£jfc3-€rSo 2 ^f^lt^Sli 0 . 2 ^ m^l 1 . S^mlTWIL 
<, 0. 4/<m£JLhl. 2 ^ m£lT**$ "b L < , 0. 6 M mM± 1 . 1 m£lT** 

[ 0 0 5 6] 

Zimfb^^iS^fi. «ifi\ 7xny>R 9 72, R 9 7 2 V, R 9 7 4 , R81 
2. 200, 200 V, 300, R202, OX50, TT600 (&±0*7xny;V 
(80 £0 * ¥<o tsMSh £«Ji -T £ - *«-c § s o SMfc v ;v n - */ a WW ti , 08 x. Mf 
, 7xn^>R 9 7 6SM8 1 1 (Wa^TxnyjV (flc) ») (D^^^Wl^ ft 

[0 0 5 7] 

utLP)©^t?7xny^ 2 0 0 V, T-^n v;VR 9 7 2 V*« 1 ^¥^15^1^2 0 n m 

o 

[0 0 5 8] 

fc IRIfc^- £ WrU^r L fclBK^^tfciS * * e> L , £ offibK^^-tfcfS £ gu^ffl * 

v V- h K - -7°WL t M<GrT Z> Um^Jb 2> o :otftB3itlW«W s i: < , 

#jaiffca'6'LT^tfc-rafc#oriBft'fb^3(f«>»jKt±5~3 o*i%)WiL<, l o~ 

2 5 fl%^li:jifl L < , 15-20 Lv> 0 fi^ftJK^v^^Jn 

7v V- f © K-7°?IWt:^-7 7 MJ^iJlBili 1 m 2 ^f; H . 0 1-1. Og 
i»jfiL<, 0. 0 3-0. 3g^lCff^L<^ 0. 0 8-0. 1 6 gJ&**fc0 * Lv> 

o 

[0 0 5 9] 
[0 0 6 0] 
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So #fc v y u n y y y W£ Lv^ 0 i fc, ItitiilW©WI^^t^ - 
i&#KF^£v> 0 -eo^ii, yy nny. y >\±'J??£ < i: & 5 0Sf%ftfflt^ i t** 

i^ji-x^ottg^ -0-, -C 0-33 i^-C 00-) ©wffL^fc- 

3 ~ 1 2 (D^-T.'r^^.^mKli, - K yn if - h „ 

y-K ^f>7-br-h, xf;V7-fef - h & J; >f^7-bf - 1> ^i)^\fh ii& 

y h v-Y v -ff-ti/tr \- y, yyn^>-yy;y. yy n^^^y >is «£ rj^y. yy n 
^*^y y^#s^f ibtL£ 0 R3S^^3 -12 (^-T^MSgoW'te, SM V7°n t: 
yy]^yyy>\ y^f^ryx^y, 1, 4 - y lf 3-^ 

^fV7>, f F7kKn77>, 7- J; C7i^ h -^T^if ib*i& 0 "fin 

^ y y - i £f 2 - y h ^ y y y - ib ft* 0 

[0 0 6 1 ] 

yyy-;K o^yy-;K l-7°n/N°y-;K 2 - 7°n^y j _ 7 * y _ ^ 
2-yyy-;K t-7*yy-;K l-^^yy-;K 2 -y 2 - yy y -;u£> i 
ffy^nA^t^-W^f ttSo ^*3T;Vn-;vii LT 7 -7 St^l 7 71^ ^ - ;V & ffl V> 
"bti£ 0 2-7Wnx^;^iK 2, 2, 2-F'j7iHox^y-^ 2, 

2, 3, 3 -9- h 77Wn- 1 -yn,Ky-;v& t^mif bti& 0 £ <b^R<b7ic*{i, 
It&T?* o T & Tjite^ L X ^X i> WfcX& c T & «£ v> 0 ^«R^7X« t J3&raySHfc;fc 

[0 0 6 2 ] 

• y^ n O > ^ 7/^ 7 - jV/x ^ 7 - j>/7^ 7 - jl- (7 5/1 0/5/5/5, JC 

mm) , 

- v?uu*9 y/r^ h y/*? j~)v/~tu^;-)v (8O/10/5/5, 
) , 

••>'^nn^ >/y i^y -;v/y^y -;v/v^ n^^r^j-> (7 5/10/5/5/5 

• ^7 nny ^ >/y ^^ji^-^v- > y/* $ ; y (80/10/5/5 

• y^ nny ^ >/7^ h >/y ^-)V^^-)V^r V y / J —)\> / 4 y 7°d/nV ( 7 
5/8/5/5/7, ®ftg|5) 

. y^no^^ 7/770^7^7 y/y ^ y -;v/-f y ^oav (80/7/5/ 
8, KM) , 

miiE# 2005-30 0 4110 
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. ^nn^ y/WB.* f-^/y^ J-fr (80/1 0/10, Sf*SB) , 

• y^nn^^>/y^n^t; (7 0/2 0/5/5, K 

• y'^on^ >/y ^-;v^f-;v^r h y/T*. h >/* * y -;v/i^ y (50/2 
0/2 0/5/5, , 

■ y7nn^r//l, 3yt^rV7>/^ 7 -;v/.xy y -;v (7 0/2 0/5/5 

• y'^nn^ * >/v^-^f ^>/T-fe 1 >/y- ^y-;v/^^y-;v (60/20/10 
/5/5, KfifP) , 

• v^nny ^>/y-tr 1 ^/~>^n^>^y y/^-9 9 V T9 9 — fr/*/9 n 

(6 5/1 0/1 0/5/5/5, SfiiSU) , 

• y^nn^ y/^if;vxf jVy- 1 ^/T-b h >/y- ^ y -;V/.x^ y (70/1 
0/1 0 / 5 / 5 , , 

• y'^D ny ^ >/T-b h >/S^xf ;v/x^ y -;i//7^ V - ;v/^df -9- > (65/ 
1 0/1 0/5/5/5, fffiS) , 

• P9UU9 9 y/T*. hffNBfe* i^/y * ^ -;V/x.^ y (6 5/2 0/1 0/5 

• >>^ nny y y/i/9 u^y 9 9 y/^-9 9 -)V/y*9 (65/20/10/5 

[0 0 6 3 ] 

3&tfc#3££*L-cv»-c& «fcv» 0 Jiy,x;v, ^ h i L^-x^GO'i'iigS (-f&;b*>, - 
0-, -C0-*3 ic^-COO-) (D^-f flip* 2 oft±ttSft^!|^ , ±}§$jt^LT 

;v^;vy- K ~?u tf — 1 , ^ > ;v * ;v y — h , ^f^T'bf-f, x.-f-;vy 

-b-r- his XXf^y^-frT^T- Yffmf hii&o RfitJl^ib^ 3 ~ 1 2 <D*r h >SlOfO 
(i, T^yy, ^f;vxf jV7-f>, v-x-f-;!/-?- h >\ V f^l^r h vyn<~< 

3 ~ 1 2 Ox--x;HSOflJ^{i, yMV7"nl£jVx-r)K y'y F^y^^>, vyi^r 
Z/z-9y, 1, 4-v^" ;3 r-9->', 1, 3-^*V7'A 9 t Fn 7 9 T-V- 

-x> ^v-xf-^r^^- K 2 -y l>3r~>xy y-;v£ itf^-yh^yx^y-;!/^- 

[0 0 6 4] 

?#$MW^^/ SfcSi-^/K «y^;K 7-bh>\ yt^fV7>, v 

a^SfK^afca* 4-7 <d 9- hymttzizrty mwt^x 7- jum* h mitti, n 3 cow t l 

{±iiE# 2005-3004110 
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[0 0 6 5] 

l§3 ^v##jt-e&&T;l/3-;W4, fill-e^ o T & LTV^T 4) SMfc-C* o X & X 

— jR^MUHjRov^i* tLt?afeoT iv^ 0 7^3-^©W(:tt, y^/-;v, 

, 1 -7°ny?y -;k 2-^n;V-;K l-^y-ZK 2--f9 J—fr^ t—T9 J 

-;k i-^>^y-;v, 2 — > 2 — s*9J—fy& i^>^nA3ft;-;^f 

n^y-;K 2, 2, 2-HJ7;vtnx^;-;K 2, 2, 3, 3-r^77;vtn 

$^Ci3 <£> W tLt (DRitym f4 , EilT* * o T % £ * L f T % St"C & o 

a - * & x zrm&m f * #»-e Uv>L2 a«m± <z> i < # k pi^t £ *l& 0 

y— >K l -zfu/ts -;k 2-7°n;v-;K i--r^y-;v, 2 -7*^ y -;k isx 
tfv^ n^^y -;k ->yn^3r-^>\ ^**f>%mfz>zttfx£, SfeKltJ 9 9- 
;K jc^y-;i/, i - -?u/*s 2 - 7n /<\V - ;K 1 ^ -)]/X$>& 0 

[0 0 6 6] 

m±o 3 a«co^M(4, m i ^asa* 2 0-95 «»%, m 2 (DmWiiP 2 - 6 0 S? 

*% $ <b 3 O 2-30 Ki%Ojt^t?-a £ i i: ;Wi L < , £ fb Kf£ 1 CO 

3 0-90 ®»% ^2 3 - 5 0 5?m% , $ £ 3 <7??#«0 T ;V 

n - 3^25 «S%^£ tl&Zt am* Lv> 0 £ 1 <7)«,^ 3 0 - 9 0 Kfi 

<9 > m 2 <75v«^ 3-30 Kfi%, ^ 3 c75vM^T;V n -)VX& "93-15 Si% 

l(7)v#^2 0 - 9 0Si%, ^3<7)v«^ s 5~3 0 Kfi%(7)Jt^Tr^-f ti£ £ 

L < > $ h Km 1 ommHf* 3 0 - 8 6 M%-Cab ^ $f>(:i3 OiM^ 7-25 K*% 

^•t^^c: t**j?4 Lv^ 0 &±<D^§kmxm^bti&$mm&%mfemt, zbKwmK 
amMW,^mmi 2001-1745, 2001^3^1 5 HUff > i&w 

[0 0 6 7] 

. i^^^^/r-b h v/* ? ; -)\>/^# ; ; -)v (7 5/1 0/5/5/ 

5, , 

• Si^f;V/7'fe h 9 J S —fr/'fxirtj —fr (7 5/10/5/5 
/5, 5t*«P) > 

• S^-^y f-;v/r-t h >/y ^ y -;v/^^ J u^**yy (7 5/1 0/5/ 

5/5. 9.mm . 

• ^;v/r^ h y/^-9 J -)\s/7*9 y -;v (8 1/8/7/4, KfiSB) 

• » f ^/7^r > >/x^ y - V/^ 7 - ;V (82/10/4/4, KMM) 
•Sl^fV7*f>A^y-^/7^/-JV (80/10/4/6, 

■ ^ f ;v/^ f ;vxf ;v^- > >/^ ^ 7 -;v/7'^ 7 - ;v (8 0/1 0/5/5, K 
JHB) , 

• ftBft^ f-;V/T-fr h >/y h > /^9 s -IV/ 4 v7nA/-^ (75/ 
8/5/5/7, MMU) , 

• M^M^^-^/v^n^>^y >/^ 9 J 7 7n;V-;v (8 0/7/5/8, 

miIE# 2005-3004110 
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^-v! 24/ 



K ft ) 

•SSt^f^/T-bbV/^^-^ (8 5/10/5. , 

• SS^fV'>^n^>^; >/T-b > y/y 9 J —1\//~79 J — fr (6 0/1 5/1 
4/5/6, ®fif|5) , 

• ffcBM f-;v//y n^^-y-y y/y y y-;v/^\3^y (7 0/2 0/5/5. 1115 

1 jf^y f-;v/y ^;Vji^-;v^ h y/7-fc: h >/y y y -;v/jcy y -;V (5 0/2 0/ 

2 0 / 5 / 5 , St mnft) 

• HfcBM f-^/ l > 3yi^V7 y/y * y -;v/j^y y (70/2 0/5/5, R 

• il^fJV/yt^t^/T^r h y/y y 7 y (6 0/2 0/1 0/5 
/5, KSSB) , 

• Sl^f jv / T-fefy/vyn^o^y y/^x-y y -;v/y yy*y y — ;v/vy n^,^ 
•9- y (6 5/10/10/5/5/5, fii) , 

[0 0 6 8] 

• ^*s^ ^;v/y > y/r-fe h y/y y y — ;v/^y y -;v (5 0/2 0 / 

2 0 / 5 / 5 , S«t mnfO 

• ^bm f-;v/r-ir y -;v/yy y -;v/^^-9-y (6 5/1 0 
/ 1 0/5/5/5, KM) , 

• T-t >• y/T-t m^sm ^;y/y y y -;va^-^ (6 5/2 0/1 0/5, k* 
n . 7-tr b > /yy n^y y y y/^y y -;v/-yy y (6 5/2 0/1 0/5, K* 

• T-thy/l, 3 yt^V7>A^-^/7'^-;v (6 5/2 0/1 0/5, K 

• 1, 3 y y/vy n^^-tf y y/y b y/y y J ~-)V/-?9 y - 
;v (55/20/10/5/5/5, 

. f-j^y ^;v/7-t h y/^y y -;v/-yy y — ^ (8 1/8/7/4, Kfifis) 
n-^rvw • mii^^2Ki^c7)^yy-;y^7iM^p-r^^fe 

°SSpifJV/7-br/A^-)V/77y-^ (8 4/10/4/2, "C-fe 
;W3 -y 7/ h L£S • M^:^ 4 Kt^y* J -;v^iEMSni-^^ 

So 

• »f;v/7-b h y/^y y-^y (84/10/6, fCiSB) -c-fe;vn~y.7vv- 
*3PJ3 Kffi v> * F - -f \z. it , ±§B#S£W w I* . v y n n y y y 

[0 0 6 9] 

^Bjco-b;yn-y>T'>V- Mi, 1 0-3 0gI%i)SLTv^«^ 

^Ct^fit^^ «t WiL<!±l 3-2 7 *K #^«1 5-2511 

-*7/v- b^«-r^7j&ti, ^-r^^^a^M^^^i a i^ittu 
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[0 0 7 0] 

fli -b ^ n - X 7 y V - f ?#t ^ 0 . l~5Si% 

KiLfc#f^$t<7>-b^n-^T~> V- f©^f^i#l 5^- 1 5 0 0K^^^t 

2 0 0 nmK^SJ: 7 ilY#»^£- bimt L^o 2 £ LV>'Rttg^@ti 20- 

2 0 0 nmT&& 0 KfcSfc. $2t*'J T;V#i&^- 2 x 1 0' 4 -4 X 1 0" 4 i*^^ 

^vt^-rs i m s l < , x L<i±m2 tfv r^ata*- 2 x 1 o- 4 ~2 x 1 0 

" 4 "C & -5) o 

. lfiX, 0. 2Sfl 0. 3«*%, 0. 4SS%^«^fimL/Co ffilit 
?S^|^C^a6^;vn-XTvW- Hi 1 2 0 tJ-C2l$W(£JftLfcfc ©fcfflv^ 2 5 °C, 1 

o % r h -csfi o o m'mum k- ksub l ^p^iv* 

, I?a«)i:fot*lL/: 0 ^t^^Oil & J: Xf mm * 0 . 2 fimfDy-y 

imm=f- m) idls-7oo) £j^v>, 2 5tc^t3 o&^fc 1 4 osj-ci 0 

SiMteLfco #yif;f-MBERRY7'n'; HiHlTllW L*:o fc*5. £<£>fi? 
*fCi^5l4Ja*fspttr y^Ja^T3fc#fc*g#JtfHii«:JBv>, jB*f^o»JK^iBB (dn/d 
c) WU ^Wft C^*^ (*fc) 1DRM-1 0 2 1) tfflv>, jfetfeSL«l3feK^V^ 

[0 0 7 1 ] 

( K--/P«) 

^|WT*il^^„ dtLfcKMLTti, ii(J#i¥5- 1 6 3 3 0 1f, # 
WHS 61 — 106628 #HSBS 5 8 - 1 2 7 7 3 7f, 9 - 9 5 5 4 4f, # 

Pi¥ 1 0 - 9 5 8 5 4 4§\ #PfW 1 0 - 4 5 9 5 0f, #P§ 2 0 0 0 - 5 3 7 8 4^ # 
If 1 l- 3 2 2 9 4 6f, $ KWHPP 1 l- 3 2 2 9 4 7f, 2 - 2 7 6 8 3 

0 #M 2000-273239-^-, #PJ¥ ll- 7 1 4 6 3f, 0 4 - 2 5 9 

5 11f, #M 2000-273 1 8 4f> ll-3 2 3 0 1 7f, 1 1 - 

3 0 2 3 8 8-t^^CD^-<2r$|t'-b^n-^TvV- hftftOllffisWEH^^tv^o & 

PB^fR (&St#-^ 2001-1745, 2001^3^15 BS&fr\ $tmW,<k) Ct2 

2001-1745, 2 0 0 1^3115 BS&fr , KIT 2 5lH#ffl £ 

t5 fc ^ fc*T& 19 , fOl^liffitl-effl v> (b *l£ o 
[0 0 7 2] 

■C^^It#ftL^„ MitlmLl:Pt^-^-(CLS 5 0 0)Ctft 4cm 
/ 2° ©Steel Cone (4^ 1CTA Instrumennt 

to i056^fe#ii Oscillation Step/Temperature Ramp 

T 4 0°C 1 0 o COtEH^ 2 r/^TRT^LTiBO^L, 4 0tO»S5^i - > >^ 

K n*(Pa • s)J3 ±yr- 5°C^lf^f1W G' (Pa)£*a6/c 0 £k ttJfi-ftStti^^SlJfeWi 

fflfE# 2005-3004110 
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l~400Pa-s-C&*K 15 t^Olfcl&IfJKWttSfS^ 5 0 0 P a Ja±^fft L < 
, i WSL<fi40 °CtrO^S^ io-200Pa-s "Cifc "9,15 "C-COt&lftlf j^W 
ttW 1 0 0 0-lOO^Pa Lv^o $ h Ki±j&UX<DW)K)$rMW&^±%- 

L < , ^Ix.lfslIS##^- 5 0 COi#^liSJ)etJ|f^f'l4W- 5fei5J~100 
j5Pa?*4ii L < . 5 0 5 0 'Ceolfrlftlf Ji^ttW 

175~ 5 0 0JP a**$fcp3 Lv> 0 
10 0 7 3 ] 

b;Vn-*7vV-> ii itu £&<7> C < , i§5it OK— fi 2> <D 

X*h «3 > v> -9 ¥J£ KiK <b T iSMST* L 6 %fc'\±<Dmtitz «n^7v^ 

t co n k a^n * # x. -c s * a h mmmmm urn m *. «\ # n 

¥4 - 2 5 9 5 1 \^<mm , ML/;««M*^;^f,§W(;^^*, » 

i^iw^iiBu iiisit^MJS/i^tifflt^ (en awn *aww i *2 

, 5 4 1, 0 12f, imm% t f%2, 8 5 8, 2 2 9f, *H#Bf*4, 414, 341 
-t. *HI#fF^4, 5 0 4, 3 5 5##9!iffl#*fc^fcfB*0#8:) *"C*JfcT?^*o 
[0 0 7 4] 

ift® ffiS** 0. l-100/(m©7^V^ j&*Jfl *l, $ {~ lilfiWit jUMfftja* 0 . 5 ~ 
2 5/<m"eife47^Hlv^i!:#!ftU 5 o 7a^OlSli, 0. l~10mm 
^ftL<, ICttO. 2~2mmWJLv» 0 -e^, ^jfiEE^Jfi 1 6 k g f / c m 
2 mT> il)lfiL<ttl2kgf/cm 2 £JLT. HfcJi 10kgf/cm 2 J£1T\ #iC 
9IL<S2kgf/cm 2 JSLT-eaia-t-S - Lv> 0 LTJ4, ify^WM 

f 10Pa - s~2 0 0 0 Pa • s 0|6iB^P«lStL* £ t WUt L<,30Pa-s~ 
1 0 0 0 P a • s &£ *)ffrt L<.40Pa-s~500Pa-s j&*Hfc£FS tV^ G fcfc 

ICT?**). i^ffit<l±-5~5 5tt«$,^o 
[0 0 7 5] 
(SUBS) 

*tLTv**?&S:JK?&L-C*»iI«Sr^So K-7°£ K-7°#£BP^<b. «*.«TiHg«:K: J; 
6 -r > * - "CiRSI L«L, «ft X $mmm on- ;v^-e«M Lf£^ Sr l^-T L T# § IX 
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[0 0 7 6] 

tir\ mm^fz^ivu- is]/- vmw. (f--7°) v/wo v**?* y&kx 19 
icsit^-^fHdv^tL, #^t±- 1 o~2 0 ro^Ji^##-ss^&& - 

t iflmt H#P^ 2000-301555 #M 2000-301558^-. 

07-032391 #i¥ 0 3 - 1 9 3 3 1 6f, 05-086212 
^\ #H BS 6 2 - 0 3 7 1 1 3-f, #W¥ 0 2 - 2 7 6 6 0 7f, #IPS 5 5-0142 

0 1 #BB¥ 02-111511f, £ £ fftlf 02-208650 ^(D&AWlKB 

[0 0 7 7] 

fit LTSILt^ iv>U 2lK±Olt©-b^n-^TyV- £ ?>10£ L T & i 

$^^#^7^VA^1LTU <, $)xJf#ffiBB6 1-158414 -f-, #Pi¥l- 

1 2 2 4 1 9f, isiMfl 1 - 1 9 8 2 8 5 ^(D^AW-ft ^|2^73?£^J£-? 
££ Q 2o©lln*?)-t^n-^7yV-f?#ft^IIt4-t(^^t^7^ 
frMk-TZ ittU<, f!lx.ra<2rBS 60-27562 -i-. # ISBS 6 1 - 9 4 7 2 4f 
„ #MBS 6 1 - 9 4 7 2 4 5f, #WBS 61-104813 -S\ #P?P§ 6 1 - 1 5 8 4 1 

3-^-. *3j;wpj¥6-i 3493 z^-o^m^wM^mxmMx^^o ttz, mm 

Bp 56— 16261 l^Ml^%^M(Omh^^^-^T^V~ f^I©ItL^ft)teK<0 
^>n-^7yV-M$t^M, ^<7)^, fittt©-k^n-^7yV- hii^isi 
t(:fltBt*;vn-7>7vV- h 7-f ;v A»fO£77&-e & <tv> 0 HKX. #WBB 6 1 - 9 4 
7 2 4 £ ^#P?PS 6 1 - 9 4 7 2 5 ^0#^fll^fBm^^fJJ^M^«^V#^i "5 

2#i(o-«p^fflv>T, <Dm~&uK& y)&m3c&fcKmmvtz7 j ;vA£pjntu & 

£ ^IJx.{f#<&BS4 4 - 2 0 2 3 5-^^Hl£«$tLTV^^-e^>^. 0 

jvu-7 7y V- h^i±IWI— <D^WLX%> iV*U ^^^vn-^y^V- 

;VD-77y^Ftlli> #oflf^ Ml, SnBBfrlhJI, T yf- 

[0 0 7 8] 

#5k<DijUi ^-e it , & 7 -f ;v a § \zir & tz t> \z {±MfkmxM%k&?) -fe ;v o - y\ r 
U- y mi- - 1 w^-e & *9 . -eo^-b^n - * y ~> v- h itw^gtt^ 
B < tsift^i U r^flfc* t & o 19 . ¥mt£W &-c& o 19 LxfflW tft&z 

tLT^Mt^ 7^iVA m^MX § & if ^ *9 X & < , & -fe;vn-*Tv'V-h vt'^ «:ffiv^ 

&mm<vw!&, p^m ttm^mz h^tp, iff l< aw-m^m^ 1 ~ 

5 0%-e^-&^i:^ff L< N i t )i!iflL<ii2~30 %<Djf'£X£>Z>o Z^X\ 3®J^ 

$^^*i-^o &mM<D&&, mmovsmn, mwsmwM, hnm^mmmmm^ 
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mtmiM (omm * «1- & ^ t & -c w*. wr* * >m Ki&mm±<v *smn t tz 

M * * * & tb iz, x*>m i:fllT** &r/i'3-*'*= I ye 
37l©Tg«v^^flLv\ X> SE^-bJ^-^yy^- h 

[0 0 7 9 ] 

(«) 

TiimitJilf Sfrtf: K 7 A ^SiWi i: i o tilft±if $ttfc^-r> h 
l^Xi±2^-eafe^o 2mX±.WtW-t2>m%\z\±mM-fZ> K-Yi^ti-etuT)^ Km 

* % m& \,zt>vcb ± wBKommfe*** t # y % * M^om-^x \z f - 

7^1iLtUv> 0 ^@£Jiv>(bfrL&-t;vn-;*.Tv fWzlili. -10~5 

[0 0 8 0] 

±p ut^it * t ft < f ij gm&Ws&te z\ (d i$i y> -e « * v^ 0 

[0 0 8 1 ] 

1 1 5 0 3 5^ #M 5 F 4-152l25f, »HI¥ 4 - 2 8 4 2 1 1f> #M¥ 4-2 

ffllE#2 005-3004110 
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9 8 3 iot, isxmm^fi 1-4827 1 ^(D^m* tizmnzft-z^z o -OTJ 

U < R^f* -5 v> lilJfc 2 iS#-C U v> a J£#t±l~2 0 0 %0®#**tr*>tL* 0 «f£ 
L < (4 1 ~ 1 00 #&~£F f L < f± 1 frb 5 0 %3£# : Ht9 o :)fc^7 ^ ;UACD 

[0 0 8 2 ] 

iotl^S^ a#5-5 0 0 m^ftSltr^ <9 > 1^2 0-3 0 0 ^ mWfi^t 
L < , #^ 3 0-150^ mOlEH^*^^ £ Lv> 0 V A?& h b h^7K^EJ1 t-ii 4 0-11 
0 ^m-^ab^- Lv> 0 7 * Aff £ Opim, F/r3<7)Ip£ £ £ 

tt"tr#ttL*@^«JK^ ^©n^©XV7fTO^ ^-f ri» LffiLJEJK ifeM^: 
##3SjK^*flM&i-*U;rJ:v» 0 JBLtOJ:-} i:Lt#^^^n-77vV- h 7^ 
OffitiO. 5~3mWf L<, J;(9»^L<«0. 6-2. 5m, §P > ^Sf*L<(±0 
8 - 2 . 2 m7?&& 0 1 n-/U*fc HO 0- 1 0 0 0 0mtill5«J 

L<, iWSL<i± 5 0 0- 7 0 0 0m^i), $ Cff f L < tt 1 0 0 0 ~ 6 0 0 0 

m~ 5 0 ram, «t *)U £ L < li 5 m- 3 0 mm, flb£f± 0 . 5 - 5 0 0 ^ m?* »9 , <£ 0 
L< tt 1-2 0 O^m^J. iWi)tifU^otWfflU^otl^ 0 <£te 
OR ett©tf?)OS*»± 5 nmt^^CHfi L < > ± 3 Emt*iit#SCffi b 
V^ 0 t/c, R t h^m<D^7y*l±± 1 0 nm;W £ L < , ±5nmT*JiM^t 

[0 0 8 3 ] 

$H^©^;vn-^7y^- f7^f ;VA©^tttli, 

5ft (I) :Re (A) = (nx-ny)Xd, 

5ft (II) : R t h (A) = ! (nx + ny) /2-nz| Xd 
^WReV^-fyaVf, R t h V ^ - f - '> a '/t^ f-f*L, »T©S (II 
I) isitfafc (IV) Zffiti-rztffiS-tL^o 

5ft (III) :30nm^Re (590)^200nm, 

5ft (IV) : 70nm^Rth (5 9 0)^4 0 0 nm 

5ft<K Re (A) (itftA nml3tt^IEIW^-f-v3>f C$M£ : nm) , Rt 
h (A) l4«ftA nmmilDI^V^-f-faJ'i (W : n m ) * 
fen x \±y 4 ^AMrtOMffitt^lSjOJSff^t?* 19 , n y 14 7 -f AMt*3<D$i*Btt:fr IfiJO 

SfccffiKii, Tf£5ft (nr) (iv) 2: -e* a „ 

5ft (III') : 3 0 nm^R e (590) SSlOOnm 
5ft (IV) :70nm^Rth(590)^200nm 

iDxT, 4?;vn-7 7 vV- h 7^ ;VA^TIfi5ft (V) fcfi&fc-tfc, lfe©-b;vn-^ 
7'>l/->7-f^At M -fc /K^SttW iSv^y^?^ h III © fc* *> t> 7j fcffi 

rt* ^Tfc^flt * fx 9 £ ^-e § * f L * <b tt a o 

5ft (V) :230^Rth(590)^300 
[0 0 8 4] 
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[y 4 

V^^^P^e.T\ 2 5°C8 0 %RH^£tt&¥fif^7.k^ 5 \ 0-3. 2%T^l.iH ? 
jf^U», 0.1-3. 0 I? L<, 1~3%-C|i^it#tt:0^ 

Lv\ 3. 2 %J^±OT$f#7jt ? ?^&& ^ 7^;vA©v^-f— >3y©?Mftt:J: 

(CA-03, VA-0 5, #£=3*0:5* ) 
^ y ->^-St?«ljeLfeo tJctj-S (g) t!Wti (g) ^LttUJLfc, 
[0 0 8 5 ] 

^#PJ©7fr¥^iHf v- h HfflV^-tJVn-^7'>V- h 7^;VA©HKtt, ME 4 0 
°C, IH9 5%RH©^Ci5V^iSU JBIJ¥8 O^mCMUS 0 0~ 1 0 0 0 g 
/m 2 • 2 4 hf*4ifcj5*gi LV\ 3 0 0 - 9 0 0 g/m 2 • 2 4 h "C* & i 1 75 s i «5 
$?3:L<, 3 0 0 - 8 0 0 g/m 2 • 2 4 h t|>S i W1l«f I Lv\ 1 0 0 0 g/m 2 

3 0 0 g/m 2 • 2 4 h*ff-Ci±, fiM^I* ^fcW U T^Ift;K : H^iM-&^§^ 

< f i-ef© J; "5 fcfEffw-tf-^T*^ 8 o p mizWf&M-t 

^H«s„ Kff (80^ m&&<nmmBi=&Mv>i&mBt><&ffl<oMM/* m 

/80/<m) t LT^ad/Co 

issoai^ii, na^owttiu (is^*rai4 ©2 8 5i~ 

2 9 41 : m^mMw:<DW\7Z (Kite. yUStftft, a&CBE8c, MSft) HSB«0^«r 
[0 0 8 6 ] 

$||B|(7)^^n-x7yl^-f7^;i/A»A^Xtt0. 0 1-2. 0 i ttf 5 © 

-Ft Lv^o «£ 19 L < 14 0 . 0 5 - 1. 5%-C**K 0. 1-1. 0%TJ*4:ii» 

XcoM^{4^ ^©■feJVn-XTyl/- h 7 ;v A f^ft 4 OmmX 8 0mm£, 
2 5°C, 6 0%RHt*MX^-^- (H GM— 2 DP, Atf&Jtfc®) t?J IS K- 6 
7 1 4 i:ftoT»5etfc„ 
[0 0 8 7] 

3feW1£&$Cli 5 0X1 0" 13 c m 2 /d y n e VkTWt L < , 30X1 0" 13 c m 2 /d y 
n e JBlT**JEt*j?4 L < > 1 0 X 1 0~ 13 c m 2 /d y n e Jil_L 2 0 X 1 0' 13 c m 2 /d y n 
eJBJLTJ&**fcfiP$ 5 0 X 1 0" 13 c m 2 /d y n e JBJL±<E>:3fe3¥tef6afc-C* & -fe^n - 

<£> fl3S £ U^i" & it $> K itytW tt^t^/h £ W5 £ L v> -fe ;v n - * r v v - h y 

4 10X1 0" 13 c m 2 /d y n e L J: 3 ^ttfflT't 

7»l±«iU43f ' ttftft©-gfi^ -7 ;va icuHfr v 9 ~> a v *W5&*-* - 
i:tt*l)iJ:#-CHo cmfgx 1 0 cm»7^VAi:3 6 0- 2 4 0 0 
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£o 0 - 5 0 0 gOfifl^^lltlitf^l^l <BtCt*Sot«L^ 

o 

[0 0 8 8] 
[0 0 8 9 ] 

n-77v^ >7^VA^MfIIt Ltfflv^i^ «*«©f^«^r&tt#l-K 
^$^T\ kitii. %hiitz^)VU-7,T^\y- f7^V 

A^T^* 'JML, *°'J tr-;V7;V3-;V7-f >l'A£&*»ft^::ftjK®#LTffcRL 

So 7;V# U *I©ftt) 1J ^#ga¥ 6 - 9 4 9 1 5 -§-<2r#L 6 - 1 1 8 2 3 2 ^-<& 

#R^IB*$tLTV>* £ d ^^®*7JPX^ML-C^> iv^ 0 fiHtR&iliafcfll^SrJilf 
*S©t*'fi6M$^aSf*3Wfc Ltli, 1?!lx.i£\ # V tf-;V7;V3i -;K *ije-^f5 

«K-r*i»-Cfflv>?>tL*o 7"nf^ h 7 4 ;vAii, flSjfcfcOJgffl 

[0 0 9 0] 

*&m<D*fl/UXTi'l'- V ;V A Oil Tfe^-x (7)1,6 !9^^"ti. il^OMfjjjh^ 

Lv^o n x - n ;VT^I L ^Moff ffi * t fcofcfc ^IPJco 

mum* 1 0 i 0 7c § v^t N mitm? 07^3 ^T^o^stet^igfF l -c^t^t^ 

. 5° i t mj£ L^ 0 

[0 0 9 1 ] 

%) o 

*7 7°ft (J IS Z 2 0 8) fcafe-^v>T«5£Lfc»ffiftfcJ:oTffij£-*-&o **M-CI4 
. JifB73-ffi-eilJ^$^7 , i4 0°C9 0%R. H. t?O^IK^3 0g/ (m 2 -Day) J£L 
T-C*4*t#*e>f^«$tLfcS* r«i^^^tJ fc-T*o 3 0g/ (m 2 • D a y 

) m\><nmmmm<n l &m*tis±'+ 1 0 g / (m 2 • 

Day) MTt?*&£fca s Hfc0* L < , 5 g/ (m 2 • D a y) J^TT* & i t & 
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<, 0*-§L»S#ft^ ( 1 9 9 540 

; p&«#«-<0*«*iW.K (tt) H^MftM (2001^11^) ; mtm& 

mXFtt , 2 1 VkfcQ3m&8tW (2002^2^280 *DJKaS 1 ©J^#M) ) e 

^ m~~ifcl 0 0^ m»)f^^^iW s f i L < , 10// m~ 5 0 0 // mt^j; fc **3E 
fcjpt LV>„ 
[0 0 9 2 ] 

© (i) fc-fctf (ii) ©v^^*©?IKM^itto 

(i) «3fe«*JRjWL^)IST2 5tWV^4 0 96RH-6 5%RH-C*4it, 
L <i± 4 5 % R H ~ 6 5%RH^j;to 

(ii) ^7fc^*ML/c^T?O#tfrtc0SK«H H H ^^^^li7fc«^lfi •? 
atCJfUl 5%RHMt*iiio 

[0 0 9 3 ] 

[0 0 9 4] 

(JcMMill) 

tig (fSx(i\ Tiiisi^^i) fc<&&*0|tiU:*»J&-f* i fc^T^^o fll&tf 
I^iv^it^-el^o j/n-JfeMSli, 1 0" 3 - 2 0 T o r r WftE^Ttfe: 

$R 2 0 0 1 - 1 7 4 5, 2 0 0 1^3^1 5 BH^ l&WtR^f) 3 OH 

„ fOxtf 1 0~1000Ke vTt2 0 ~ 5 0 0 K g y OR8St^*/l'^-tf , JBV* £>*U <£ 
•3 0 £ L < li 3 0 ~ 5 0 0 K e vTt2 0 ~ 3 0 0 K g y OJTO^^-T^JB^'b ft* 
o ^fihto^X^^KU * L < t±, t;vtj v ifffilt-* »9 ^;vn-^r >> V- h 7 -f )V 

[0 0 9 5] 

»7r&i LTti, f^yT's-rr/^ * - T" > 3 --jf -i > ^?^Y)V-V 
a > n - r -f > X}£, =r - x >f > ^Scfc <t £>* E mt&te&t&f & - § & o T ;v 

»«E**^*t-* Lv> 0 ^fcfi&fcH, 7^3-^»lff L < > ^V7n tf 

;V T ;V 3 - ;V^# |:ffiLV> 0 £ fc, JMSflH&W * « k L T'ffiJi tSutfcT? 

§ * o r ;v * U T ;v * V fi > JilB^S 4WJ W 4 b < , K 0 

H. N a OH75 s $ Lv> 0 Hfti^pHlil 0l±«fL(> 1 2W§ 

ib lv^o t u mim<DRfc&ftte, mux 1 5 ^arwt l < . 5 # 
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[0 0 9 6 ] 
[0 0 9 7] 

o*#©JS*f*tt l . 5 0-2. 0 o©iii:**£ fc^i L<. 1BJI«Wie>JB*r*s 
til. 3 5-1. 4 9 OIBHK** £ J&*»£ b^o *5&W^*^-cttjfetfcSU»»±. Rfrlffi 

[0 0 9 8] 

R«-|»Jh»»±, ^OOTG3£h?f^t LT. (f^ilglWfiS Ra*»0. 08-0. 40^ 
nu 1 0 R z a C7? l OffifJEUT, ¥*&Ui#ffi*l S m*« 1 - 1 0 0 // m. G3 £b 

fktsn«*»e> oasis* $o*i»fiiM**o . 5 ^ mw, t l^touj#si«s 

m©Iili^ 20// m»T> M&ft 0-5 10%a±^^H K^tH"* £ 

O^M<7)feP*55 s a *H- 2 - 2 , b*ffi-3~3, 3 8 0 nm~7 8 0 nm©ilrtt 
ORJjt^K©«/hfl[ ft^-ttO Jt 0. 5-0. 9 9 T^Jufct, RtfateOfel***- ^~ h 
7;vt^i), J Lv> 0 4 f;CWt«II*«b *tt^ s 0 - 3 fci"* i fe> 

ffi±7 J ;VA©F|i: 12 0 // mX 40// mO^*}fALT7^ >l/A±-T?flIjK5W&«:«|je 
Lfe»0»JR^*0|RI¥J«IS* I 2 0 Sfifillffl^^/l/ ^ 

[ 0 0 9 9 ] 

<d &mm±m a . * <oi&fm& tu, 2 . 5 % . aaw 9 0 % 

tz&ffrt bv> 0 1 <£ >)f t L < s 0.5 %&TF"?1b& £ 

tSFiLv^o MX2 0%~5 0%, fiSB'W X/^W XffiO. 3 - 1 , SfeffeSL® 4 1? 
©^>f Xfl^fc{gja^J|S® fcj&jfcft©^-* XfficoiST^ 1 5 %J211*I> < Life 0 . 5 mmK 

&nr&&mitLi$mBe. 2 0 %~ 5 0 %, M3i«/M><b 2 sitwr&ioii^ib^ 1 

. 5-5. 0 bir&ZbX^ SttfflLCD/**^±-?0^?y*l*.lk* A^O^^fi 
[0 10 0] 

*»^ORitl»Jh7^^A<Z)<gJB*f^S*<0jB*f*tt. 1. 2 0 - 1. 4 9-e*i9,0f 
L<lil. 3 0- 1. 4 4W«li:*4o Mtffsfs® ttTlBSbS; (VIII) *«|^ 

^ (VIII) : (m/4) x 0. 7< n 1 d 1< (m/4) XI. 3 

5fttf=>. miilEO^^ab <9 , n 1 »±iBJBfJWi<0JB*r*T* 0 n * Lt, d 1 tt{gJB#r 

^jfco^ff (nm) t?ab^o Sfc. AtttSt*^ 5 0 0~ 5 5 0 nmO|lOit* 

%> o 

[0101] 
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^S&IBOflSJB^SKt^ ftlW^vf-tLT, ^-^^^^V^-^^tfo 7-7 
t L-Ct2iJj]$*#ifcO. 03-0. 2 0, *«tt^W 9 0- 1 2 0° , 
k7jc^>vt^^7 0° &T<omt tiilTOlS: i *)Qffi1rZ&7 vm^V^-W* 

ii*^&v^5^v-;v^^^^I^S9#ttfcm^f0^ttl,<^i9»iL<. 5 0 0 g f £TF 
tf*jtf S L < , 3 0 0 g f ttT/iU D»£ L < > 1 0 0 g f J&TF^flfcfc^t LV^ Q £ fc, « 

/.Nffijstt-csjje t is t\ i^oik, o . 3 g p a &±mj ZV<, 

0. 5 G P a!Zk±ff£ <9$f £ Lv> 0 
[0102] 

>"ffc-£-% (^Ilxlf (^^^f*7^^n-l , 1, 2, 2-tf7tKnfy;i/) h 'J ^ 1 
[0 10 3] 

vm^y T-w-fcoMrfawt Lxn, mkity w << >m {m^\t7)v^ 

jh^-W^ A^t7^tn7°n fcfv:^ 7^--7;v^-n-2 , 2-v^-f-^-l, 

_ ;v ^) ^ (^^) T ^ i; ;v^(0f|5^t fci±^^7 -y St^fcT x (M 

xJftf^xr- h 6 FM (^EtHMt^S) *M-2 0 2 0 (^>f *>*D 30 . 

ii-C&*K ifiStt. A^t4^m^^#«?£ L< tt^^7;v*n 

[0 10 4] 

^y7)^JV 7'JiV77'JV-f, tKn^yxf;Hi'x^i- 

[0 10 5] 

7°nev>, ^V7°V>, ^ke-V-TV^) > Tv U ^S^r^i (T 

^ U f-^ U fl'BM-^'K T ? V iV^xf T ^ V A-^ 2 -x.f-;W^ 

) , ^ * ^ V ^m.^-^T^m ? ? V frMJ^fr, ^ ^ ^ 'J ;vfxf ;v, ^^>j;vM 
7*V;v N xf vy^'j 3-;vy^ 'J y- ) . ^^-vyWs^l* (x^v^, 

)VM (fffeIfetf->K ^nt^>mtfxv;v. fe&gfe lf-;ix#) , T^V;VT^ KSI (N-t 
e r t-7f;V7^U^75 >% N-y^nAJfyjV77'J^7? Ft) , ^^^V^T 

[0106] 

±|EOsK V v-^ttttfl? 1 0-2 5 3 8 8fi3j; WW 5 ? 1 0-1 4 7 7 3 9f 
[0 10 7] 
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[0 10 8] 

tr^.Sf^^otl.ar^P,, l-lO^mWtK, 1. 2 ~ 6 //m^'i Off f LV^ 0 
[0 10 9] 

^tLv^ 0 >^-*°y T-**jB*f^»-i"* fctt. io^/v-wtjitftffi 

< 6 lMcDjF^£#frk<^£}tK1-£-^ fct?i*o 
[0 110] 

T^'J^lk^f^ (W, ifW^'J 7^V Wb, ~f9>*J1r 

O?) yt-*y T^VV-K l, 4-v? 

OA^t7y7^Jk-K ^^^x'jx'j F-JVf>7 9) 7?'JWb) ^> 
^i'J^'J h-X'b'J 7^'JV-K b V ^ f n-^T^n^V b V O 7 7 

>jV->, hU>fn-;n^^hU 9) 77'JV-f, yX^^x'J^'J 1 — ;v -r 
f7 (^^) 77'J^-b, ^7^i'JX'JHM7^ (*9) 77 1 J^'-^^ 
>9x.i)7>y b-zwv^ 77'Ju-K ^>?xn'J >-;v^^r-9- O 

771JI/-K 1, 2, 3-y7n^^t>7l > 7^^7 , Jl'-f, ^ , j7l / r/*''J7 

;i^>-tf^& iO ? -S-<75|§S# : (1?!k 1, 4 -vfcf~;V^ 4-tf-;i^i,#@l-2-7 

9 V ;VT 5 Kd«£*f *LS o JilB^e yv-IJ2 ttJ^±#ffl LtUv> 0 
[0111] 

^ K % fcf — Jl/i-y 9 ^^71-^^7^ K, 4-^^7 , Jn^y7iXjV-4'- 

[0 112] 

ittfb oxf v >tt^ffijBia6*^i" * * J -7- <oM£-f±. 7fc9 v 7J ;vgg$6^J * * fifth 

9 v # ;v wtem (Defter, mmmmomM t tz mm k * *h £ fc § & „ 

[0 1 13] 
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[0 114] 

ttt f g * £ i" * ^ y* v - *■ ffi v ^ T *° U t - 4 1 »w fg * £ S A. U £ <D ^Itlif |g 
&«teWf tt, >fVV7t-H, J- *° ^ V*. T V U S> > & * * "9" V U > 

^ N TJVfuFI^ tK7y>i, *;^f^y^i> n - ;vftj3 i fl 5 " 

rUte * ^ v > 3fe>&*# tti&o tf - ;v ^ ;v * > , vr^r^uv-h If SI*. 

m&.*Mj&-$- & - 1 &X § £ o 

[0 115] 

Jtmim \z it, -«£p <t 19 * § < , TOSSd* 1-10^ 

m, &* L < (± 1 . 5 ~ 7 . 0 /£ m^-y hfi^, MilMMOt^i /cttf it 

f- v > jh^n »«r y ^ti 1 ^ w^'j^f-i/ > v y * %&im jl^ 

[0 116] 
[0 117] 

$ e> c ±IB v -y > fi^^fi^SM tu tiJ^ffc-e & £ c t *** iSfiK, 

±m^-n^jK # ^ st- ^ sjdKT- t^jet^ ^ (i , vi <d m*M=f- r> *ij % \* <o 

1 %J21T-C* * itWK, J: «3 04 L < t± 0 . 1 ^Tt* «9 . HCffiKIl 
0.01 %£JLT-e**o i a ^^@^/fU^#OTy btt^liaifrO^RJ&^t-N 

[0 118] 

jiifiv -y hfeTfi. «^ fitzytmimo^ v h^mm* KBio-iooom 

g/m 2 , £*)1R£L<te 100-70 0 m g /m 2 t * £ J: $ KftffegUi t'^* $ tL4 0 
[0 119] 

t 6 1 fiO^JS^^tt^ lb & 19 , spi&ttS** 0 . 2 p. rnJ^T, 04 L < ii 0 . 1 ^ mjy. 
T. <t «9Sft L< tiO. 0 6 M m&TX$>2>mm7 << 9-5&«^$tL*i fc**fiF* Lv^ Q 
fT^^tc, Mt^-fcOiB^fW*^:^ <-T*/t*C^ *JB*f*^^ MfcT-Srffl^fc 
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3fctkfflJi^fflV>?>tL**ft«7 LTte. T i O2. Zr0 2 , AI2O3, 

1 n 2 0 3 , Z n 0, S n O2. S b 2 0 3 , I TO t S i 0 2 ^#^f bti&o T i Oa^i 
XTZtOz **iftJB*f^kOj*CT?# I' 0 IL^o 7 -f 9 - «ffi £ v 9 > # y "7° U > 

iji^il7^5-*l^ Tfcf&sui ^®s?> 1 o~9 o%-e*S£fc#jfi 

[0 12 0] 

fttfeSLStf)^ XX/mm? 4 v~<DU^<D^^^!DmtJf^i, 1. 4 8~2 

. O0tW:HfH(, £>)0iL<(il. 5 0- 1. 8 0T^^ o Wf$^iE 

[0 1 2 1 J 

y 'J 3 - >^o|sfft^©f Iffitt^J, &&v^4^M#£*ifcSUf ^JM^M»L 

[0122] 

«xlf. #M¥ 8 - 1 2 2 5 0 4 -^flU Rl 8 - 1 1 0 4 0 1 110-300 
9 0 2 #<2rfR, #N 2002-243906 #12 0 0 0- 1 1 1 7 0 6 

JV. ^mP*lhtt0^jS»@ fc Lfc & © 0RU #H*F 10-206603 ^<2r#. #H 2 
002-24390 6-5§-<&fR^) l£#^f tL& 0 
KltRfrlkJg^'WXli, 5 %£iT&Z>£ ttfU* L < > 3 %jaT**$ Lv^ 0 £ 

J I S K 5 4 0 0 »<|E««SaftT?HJ0L±-C* & - fc L < , 

2 HJ0Lh*C*St L< , 3 HJ£Lt"C**£ Lv> 0 

[0123] 

(Ullf^i^ 4 r>^I»i) 

RStRrJlJiOKSv^JB^i^r-rsJitt, ¥*&#ftl 0 0 n mMT<^JB^<£>«HI^ 

j?SL< ttJS*f2fsi. 9ja±©%03W»f fetL*o iiit Ti> Zn. Sb> S n. Z 
r> Ce, Ta, La, I n^Otfl*, Ztib<D&mi%¥*&tf&&mme$&mfb 

?y%yy°V y : #W¥ 11-295503 -^-<2rfR, Rill- 153703 
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#12 0 0 0-9 9 0 7-:t v 7°V > : #M 2 

0 0 1 - 3 1 0 4 3 2^<&f^) , -Mm^m^^^T t L/;37yx;vfIitS-t 
2001-166104 ^f^) , #te^£-»J#J1 #M¥ 11-15 

3 7 0 3 4§-2r$L #^#^U S 6 2 1 0 8 5 8 BK #H 2002-2776069 ^ 

®-M.j&mfrbMi-£tiz>&% <ti>i m<om.mmwt mm, #12000-4-7 

0 0 4 -f-$r$L IWJ2001-315242 ^Wl, H2001-31871 ^ y M^ Wi 2 
001-296401 ^&m&fr&m<7>fo&®}iPmft>fi2> 0 

FM.f&m-bnbti&mimmbi&z lv> 0 mm, #11200 1-293 8 1 8 
nmiH^momffi^te, -blki. 70-2. 2 o-e^^o Mtf^iioi?^^. 5n 

m- 10// m-C&£ £ tiWfi L < . 10 nm~ 1 m-C&& £ h L-V> 0 

9 ^Ja*fM«>JS*f*tt, 1. 50~1. 7 0T*itWiU> o tfc 

, ff£(± 5 nm~ 1 0 fiittTO L < > 1 0 nm~ 1 /i m-C*S - £ £ 

Lv^ 0 
[0 12 4] 

1. 5 5T*5 0 ff* 1<« 1. 3 0 - 1. 5 0?W. 

$7 vmt&mvymiKmi 1 . 35-1. 5 0t^^it«u> o i^iKii 

1. 3 6 - 1. 4 f/c, ^7 7f^fi±7y»*3 5~8 0fil%(7)rE 

Milf, #HFP 9-222503 f£?§#-^ [0018] ~ [0026] , R 1 

1 - 3 8 2 0 2 -^2r$SL m&&-% [0019] - [0030] , #M 2001-4028 

4 -^<2r$l, [0027] ~ [0028] , #M 2000-284102 

v^o ^llx.(i\ Kj&ttVJa-> (flu t^y/v-^ (fr; (80 »30 > Pfcfcttfci' 
7y-iHM^*'Jv c ^t> 1 - 2 5 8 4 0 3-5§-<2r3f^) ^rt s #tf<b*L& 

[0 12 5] 

HUBS 58—142958 -^<ZrfR. |1I58-147483 ^^L, |W|58-147484-^ 
#M^F 9 - 1 5 7 5 8 2 #<2r#. 1^ 1 1 - 1 0 6 7 0 4 ■^^RKIR^IB«0'fb#» 
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it&m 2000-117902 -^=8U ^2 0 0 1 - 4 8 5 9 0 -§-<2r$&, |W] 2 0 0 

2 - 5 3 8 0 4^$:mm<vit^m) m&mfbti&o 

[0126] 

1 ~ 1 5 0 nmO{£jg#f*«^tk «pHPF 1 1 - 3 8 2 0 |£»-S§- [0 0 

20] ~~ [0038] m^m^mmtm.^) . */ >?m, m*>n, 

fg:JS4ff^JlOEJ¥(i, 30~2 0 0 nmT*SiiifiL<, 5 0 ~ 1 5 0 n mT?3> 
cl ^ Ciff L < . 6 0 - 1 2 0 nm-T*^ £ t^f feff^ Lv^ 0 

[0127] 

[0128] 

(/\- Kn- hm) 

Lv^ 0 

F3 _ hJg <7^$qft&MMt/fc LTti, flx.ll #I2 0 0 2 - 1 4 4 9 1 3f 
&m., ^12000-9908 WOO/466 1 7 -^^IBfcO & b ft< 

Iff Lv\ 

^- pa- h jsomi? tiffin tc j; i9is§jtc:t9:tf-rsifc**t?§*o ^- Ka— vm<om 

ffl±, 0. 2 ~ 1 0 /u mt*^ i tfffii L < , J: L< J±0. 5~7/imT*J. 

/n- Fa - hJi<©aiKtt % J I S K 5 4 0 0 #&^5S^It^\ im±-e& £ £ 

V^ 0 ttz^ J I S K 5 4 0 0 ^aHU^O|i!iI^M-cD#^i^^ 

[0 12 9] 

(^Hl^lkJ!) 

„ T-^-V^ 1 ;^-^ anW fJVy'J %4$<D&Miz£ "9 1 0" 8 (Ocm" 3 ) 

#lfeLtL^v^iL<^v^ 0 ffe©^v^lM*W^^Sfc LT Z n, Ti 
., Al> I n, Si>Mg> Ba> Mo, W\ t tzl±V*&if 2> i itf^i. CltLtL^^ 
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^H/:«|tl^^t#tL^ jM^lft&flit LTJ±, ZnO, T i 0 2 
> S n 0 2 , AI2O3. I n 2 0 3 , S i 0 2 , MgO. B a O. M0O3. V 2 Os^, 
v^iitL^co^^B^fc^J: nO, Ti 0 2 , RlfS nOz^ffl Lv> 0 III 

?t^tr«fcLTIi, Wx.lfZnOJ:*|-L"CJ±AU I nf OlSJll, SnOzCtLt 
tiSb> Nb, ^n^TG^©^^ l/:T i O2 WLTliNb> TAfwa» 
*fi<It?**o MKSfc. #2rBS5 9 - 6 2 3 5 -^HfBIROiP < . f^iStt^It^^^ 

flsflHSKHifi -e 1 0 - 8 ( n c m - 3 ) c^agmtt * muir %> it $> k it , iicsmii «t fa 1 o 
" 10 (n/D) MTO«M^tttv^ilfi < , ICffSKiilO' 8 (O/D) 

[0 13 0] 

hti&o ^§&W<7)M%Mte, SMra^F*- KO*I-fe^i:)Bv»4: kWlio TN ( 
Twisted Nematic), IPS (In-Plane Switching) 
, FLC (Ferroelectric Liquid Crystal) , AFLC ( 
Anti — ferroelectric Liquid Crystal) > OCB (O 
ptically Compensatory Bend) ,STN (Supper T 
wisted Nematic),VA (Vertically Aligned) $3 £ 
[FHAN (Hybrid Aligned Nema t i c) ^ft/F^- K 

**»*S*l-cv>;&o 0CBt-Kifci±VAt-WiL<lv^:tw 

<3 <?> o 

[0 13 1] 

o OCB^&- Fc9m H H H -fe;Wi, *@#I^4 5 8 3 8 2 5f, |W] 5 4 1 0 4 2 2^-<7>#Bjf 

•=&— F(i> OCB (Optically Compensatory Bend) fRU^ 

- F t & Pf if *l£ 0 ^ > FI5|fi]^E- KW»a^«*tt, JSS«FiS«a*$Sv» fc OfU/Sctf** * 

o 

[0132] 

va€- Fo&fn^wcte, (1) ^« H H H tt^^mj±teensnBf ^^k^^sis^ie 

- 1 7 6 6 2 5^$Hie«) ^DnxT, (2) Wftt^W/ife, VA^&- F£v;V^- F 
^-f XkLfc (MVAt-KW) ^ H B H-b;V (S ID9 7, Digest of tech. Papers (^ftf 
H) 28 (1997) 84 5 ffilft) , (3) #« H H H 'l4^^mi±teepJnB#^^Kl^tcS 
ISIEI^-^ WJEfllimf^JwfaCtL-r^"?- K^>f ^KI^I* K (n-ASM^-F) 
OE B B a tJV (B^ftfiltlSr&^fll* 58-59 (1998) |r3«) i3 J: ( 4 ) S U R 
VAIVALt-K©**^ (LCD^>^-tv3t;H8«) 5&^f*L£o 

OCB€- F^i^VAt- KOifc&^SfeS^ M-fe^^itF-g-OMffl^— tfc^ 

[0133] 
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[0 13 4] 

mmm i 

^f)l#LT, #lfi5-*«F<SIL, -t;vn-^7-fef - ft E^IIL/co 
[0 13 5] 

(^n-X7*f - M#?WM) 1 0 OMMU 

- h (T-fe-f-;vem«2 . 8 7, itM2. 87) 

if7x-jvy7x^;v*^7x-h ("BJMJ) 3. 9®*8B 

^fV^ny^F (Hi W) 3 1 8 KfiSB 

^ * y - ;v (H 2 4 7 ®48B 

-> 0 # 0 . 2 ^ m) 0.1 RiBR 

[0 13 6] 

K8 7®fi£Ki3 ^y-;vi 3SfS?mU ML LT, l^-x* 
-~> 3 >SMJ#J$F*fcO 1 fciiStLfco 

•fejl/n-^7^7- H#$U 7 4fIii:V^-f-v3 >fW#p (±#) $J?#$t0 1 * 
2 3. 5«M£?!-£-U F-y^P^L7to l/^-f-ya>iIP 

v^ini(±. ■fe^n-^T-fer-- b 1 0 0 Kft£BK*frLT\ 3. 9lf^t<bo/; 0 

[0 13 7] 
V ^ - T-'- v a ^§«£U 

1 3 ] 



1 3 0°Cco^ft-C\ t>^-^v^2 6%«SM$t-|g#Lt, -fe;vn-^ 
7-br-f7^JVA (J¥$:9 1/£m) WL/; 0 ^IL^-b^n-X7*f- 

KOBRA (2 1 ADH N iT-ft«W OHO 9k) M5 9 0 nmtt 

"to 

[0 13 9] 

§HWJ 2 

[^;vn-^7vV- h "7 ^ 2 £>ffr£] 

1 "CffrS Lfc^;vn-X7-fex-h Y#f& 4 7 4 KSSB C V $ - 7*- v a >MfP£iJ 




CH 3 



OCH3 



[0 13 8] 
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®#^«3 2 96KU MWMm* 1 3 5"Ct:L3tdiMli^ffi^l hlTOKLT^ 

-f7^Ut:ov^ KOBRA (2 1ADH, i^-IttHJW (») 3ft) $15 9 0 

nmKj3lt£ R e W*-7*-v a >"fit*3 £ IF R th V * - 7*- ~> a >"lit *«l5£Lfco 

^ 1 KZFC-fo 
[0 14 0] 

Uv> ^ * * * fc. TffiO V 9 - r- v a >mnn l 6 gt«|S, K 
8 7fiMi3j;^ 3Rilfl$£i£AU M L&# s f>»LT, 1/*-t*-~> 

a ymmmw&o 2 %mML?z 0 

C0v^n4t±. ^)Vn-^7^7- h 1 0 0fflM:MLt, 4. 2 5t*«B"C*o;fco 
[0141] 

Mb i 4 ] 
H 3 co 

OCH3 

[0 14 2] 

fc 0 3 0 % t u ®#aaet± 1 1 o x: t Ltz 0 1 3 o °co?aiii-ei£^ 

H-t*o-^7-kr- f7^;yAH^L/:o ^§t©7 -f ;v A <7)IjiJ?{± 9 6 ju m^Jb 
otzo ftbtitz't^u-xT^T- b7^f;i/At:ov^, 1 t|Wj#^R e v$--r 

-v a > •fit is ilFR t h V9 — T— 9 y 3 ^ifi^ilMffi Lfco ft*£^ 1 fc*F"*"o 

[0 14 3] 
Hlfef !] 4 

[-t ;v n - ^ T -> V - > 7 -i & A 4 C9fF)&] 

3 VlWf 0 3 ^MmL/co 

2<7)-fe;vn-XT-kx-b 4 7 4 5C»gR K±m 3 >±#$J*#m 

Hi, -t^n-^r^f - h 1 0 Of 5. 0 Sfiil^&o fc Q 

[0 14 4] 
[ it 1 5 ] 




[0145] 
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[0146] 

*Jfc0O5 

V i^— 1 "7 f 5 <75fPJ&] 

[0 14 7] 

-b;vn-X7^f-h7°Dt°t^-f (CAP-482-20, ^f-Xhv/^-^^ (ft) £Q 

1 0 0 MMU 

fV7i-;i/*77x-F (oTM^iJ) 3. 
h*7x-JVy7x-JV*X7x-f ("EUWJ) 1. 9 ®i«B 

^fl/y^n^K (Hi W0 3 1 7 KM 

^ ? y - ;y mm 2 8 KfifB 

v V * 0 . 2 ^ m) 0.1 KM 

[0 14 8] 

tip (±#) nmWLO l*3 6Sfi^U Mi:l#LtK-7l;IlLf;o V^- 
r*- v a >Dl^iJo^n*{±. -t;vn-^T-fex- 1 1 0 0 KiSG^tLT. 6. 0SI 

[0 14 9] 

K0BRA (2 1ADH. iT-ff«» (ft) «) *fflV>T, tS5 9 0 nmC^it 
Me V * - 7»- -> a > -ft i3 ITfRthV*?- T~ ~> a >"fil£$te L/i 0 M^r^r^l 

o 

[0 15 0] 

[-t;i/n-XT v V- h "7 ^ 6 OfM 

TIBO-fe;vn-^T^x- f7fl/- HW^IH^^-^^^^tfiAL 
[0151] 

(-b;i/n-^7-fer- h 7*f- V - h ?#?fclBJj5;) 

■t]Vn-X7*r-F 7*f- 1/ - > (CAB-381-20, ^-7>7>^^iV (ft) U) 

1 0 0 

if7x^;v^7x-;v^77x-f ("BTM) 1. 0 5E4«P 

>fK/7n^F (mi mm) 309 stasp 

^?7-;v (H2i«) 2 7ftas 

v V * (*fc# 0 . 2 m) 0.1 Kfi§15 

[0152] 

ML/:-t;vn-^7tf - h fi-V- b«4 3 8 $f*8BK -7*--> 3 >fUfP ( 
±#) «mo 1*1 8S1H5^ML, ^«LTK-7^1IL/;o V?-r~ 
^3 >m&Moffita2tte. 4r;vn-^7-bf-f7f V-f 1 0 OSflSCMLT, 3. 

[0153] 

*tft#i|5 t ^j#^M#M*^fv\ t;vn-X7*f - h7^VA«L 
fco #lL^*JVn-^7*T-F7f V->7^;VAi:^V^T, K0BRA (2 1 ADH N EE^ 
ItiO» (ft) ») ^fflv^T, tft5 9 0 nmt^tt^R e V^-f-^a ^fei^R 
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[0 15 4] 

7 

< * v > 7 ?>?\z^ $mw 5 1 mm<D u?-r-zs* >mmm 1 6 

TOJB (TINUVIN327 f-^ •X^yfJt^ • 5 # JVXl) 1 . 2 Jffiflk ^jSMJR 
£ijC (TINUVIN328 •^Vir'Jf'/ • ^5 # ;VXS) 2 . 4 ^ ^ V > * n 

HJfeflO 2<75^;vn-^T^T--> *t$t 4 7 4 MMU ^±SB l/^ - x - v a > ±##Jvti& 
fi{±, -b^n-^T-fe^- 1 1 0 Off^CWLT, 5. 0 «if|$-C& o 



7-br- h 7-f;VAiCO^r, KOBRA (2 1 ADH. aE^-fHIJJflf? (tfe) SO £fflv^T, 

5 9 0 nmK$$tf& R e l^ — 7*— S' a >jfij3 J; 0*R thl^ ^ - 7*— v a >"fit£-ffl5E L:fco 

[0 15 6] 

Hflfcfll 8 

[0 15 7] 

(•fe;vn-^.T-feT--> v#m&^;) 

■b)l/0-X7'tf - h (7*f^fiS2. 8 0. 6 iS^-g^PP 9 1 %) 



[0 15 8] 

«L£-fe;Vtt-*7*fex^- M#f&4 7 4Kif|5^V^-r y -va >$U#P (±#) 3'J*# 
^Jco^7Jn*i±. -t;vn-^T-b7"- h 7^V- MOO SII^:^Lt, 5. 5 



[0 15 9] 

HJfcfll 1 t|B|i(:U-lr;i/D-X7"t:f - h 7 ^ £fpj£Lfc 0 i^ULtzt^u -x 
7-kf-f7^iVAHov^, KOBRA (2 1 ADH, i^-ftiUW (W) WO &J1^T, M 
5 9 0 nm&~£Ut& R e V 9 — T- v a >{fi3 «£ tfR th V * - 7*- ~> 3 L fco 

lt***l ^^i"o 

[0 16 0] 
HM^fl 9 

[%jvn-77yl^- h 7>f ;VA 9«] 

TfBo-t;un-x^^7";vv#W^o#^^* 5 ^~>>^ y^i:tAU M^L^ 
<b»LT, U Wn-77yI/-f»iIU:o 

[0161] 

7^fiHf)tMl. 9 0, 7nif^;vi(oW0. 8 0^^o-X7-bf- 
f7on>^- h 1 0 0flg|5 



[0 15 5] 



^f-i/y^n7-f K (HI 1 
y * y - ;v ($2 }«) 
y'J * (M0. 2 /im) 



1 0 0 SJtSB 
7. 8jfi£[$ 
3. 9KSfi5 
3 1 8Sfif|5 
4 7 Kit Sl$ 
0. IMS 
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y^Wy-n^ F 
y- y - ;v 




[0162] 



2 6 (f A - ^^y^JVf • (f) S) 6fi^ f^H>l 0 9 • 

>f (#) «) 5Si«*M>fl'>9'4TOtii'>'-^8Ria5*fi 



A|:ov>t N KOBRA (2 1ADH, i^ltlUM (80 90 £fflv^T, r&ft 5 9 0 nmfc&W 



[0164] 

aw 1 0 

(•b;vn-^7yV-f 

t;vn-^7-fef - h (7tf;«2. 8 0, 6fi«tt$9 1%) 



®#^Sr 2 8 % fc U WM* 9 5 m t Ltz Z t mUtmMM 1 t WUSM' 

Hov>T, KOBRA (2 1 ADH, EE^-ftffl» (*) ») ^fflv^T, 115 9 0 nmi:i3^ 
R e V^-r^-va XfijS itfR t h W-7*-'>a >>fit^^J^ Lfco S^ii^l K^i" 



[0166] 

1 1 

TIBO^;vn-7i^7«MO»!: S * -> > y-y" > * CSA U inafcLfc* 
(•fe;vn - J* T ~> V - h 

■k;vn-^7^r-f (T*fi«2. 8 0. 6 &<Z>e&^ 9 1 %) 



[0163] 



t'7x-;Vy7x^)V*77x-f (bTM^'J) 

^fl/V^ny^F (Hi 

y y-y-;v (£2feft) 
v V * OKg 0 . 2/jm) 
[0165] 



1 0 0 KifflJ 
7. 8®iSB 
3. 9 JCJfcnB 
3 1 8®JHB 
5. lfttflS 

4 7 
0 . 1 MMU 



t*7x-JVy7x^;V*X7x-f (bTM3'J) 
^fl/>^n5^ K (Hi vM) 

^dfi^n i fciatt© v * - r- v a 
yy-y-;v (^2W) 

5/ 'J * (f£S 0 . 2 // m) 



1 0 0 KifflS 
7. 8«*SB 
3. 9Rftf|5 
3 1 8 KfifK 
5. 0®*£B 
4 7®Sf|5 
0. 1®*8B 
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[0 16 7] 

^#^4- 3 0%t U Mm * 9 5 jumtLfz^t vM±$mw 1 1 mm.K 
|:ov»-C, KOBRA (2 1ADH. BE^tf-flHSHS (*) ») M^T. S«5 9 0 nmC^|t4 

o 

[0 16 8] 

Ofe5M£«R<Z>»ll5£) 

I(i 2 7 0 g, 8 0 0 g, 1 3 0 0 g, 1 8 0 0 g, 2 3 0 0 g^ffflLft^^f 
SBt?7 -i fr2>m<r>fflfc)5pLfrh -7 s - v 3 7&PJ;eU 3feWtt«Sfc*r**^o 
[0 16 9] 





(//m) 


Re (590) 
M 


Rth(590) 
(ran) 


(cm 2 /dyne) 


*4X 

(%) 


Tg 
(°C) 


(GPa) 


(25°CS0%RH) 


(g/m 2 -Day) 




91 


32 


158 


llxlO" 13 


0. 6 


131 


4. 50 


3. 1 


430 


j S»32 


92 


30 


130 


11*10~ 13 


0. 6 


133 


4. 65 


3. 2 


435 


^*S093 


96 


39 


142 


llxlO" 13 


0. 8 


132 


4. 55 


3. 1 


430 


§ISS#i4 


82 


52 


135 


11*10~ 13 


0. 9 


133 


4. 61 


3. 1 


430 


«5tf»5 


93 


70 


279 


12x10~ 13 


0. 7 


120 


2. 05 


1.8 


730 




92 


70 


278 


13x10" 13 


0. 7 


105 


1. 70 


1. 5 


590 




91 


33 


163 


11x10" 13 


0. 7 


131 


4. 52 


3. 0 


427 




108 


65 


240 


12x10" 13 


0. 8 


128 


4. 48 


3. 0 


420 




80 


38 


129 


13x10 -13 


0. 7 


135 


2. 70 


3. 2 


615 


58KH10 


95 


70 


220 


12x10~ 13 


0. 8 


130 


4. 45 


3. 0 


430 




95 


70 


210 


12x10" 13 


0. 8 


132 


4. 60 


3. 1 


437 



[0 17 0] 

mmm 1 2 

MIM 1~11 o«] 

1. 5NO«t h V 7A*»8t&PI»U 5 5 °C L*r 0 0. 0 1 N©«§ 

TfcHibf 1 V 7 A7X^?t^ 2 ^HBiMt Lfc8U LTKm^T" b V 7 

rfT|£<0-tr;vn-7 > ij 1- 7-f ;VA (7 -7 7 y 7 T D 8 0 U F> g±^*7^;v 

]R<£K MLfc^JVo-^7^f - h 7-f fciiKM1l!l^I^ l 9#^/io 

®*lolIttfcMl/^Jvn-^7*f - h 7>f ^A^afflttfciisMrKfc* * d 
KKttLfco ^M©S^iTfTlKO-b;vn-7hi;7-feT--h7-f;vA^®ffif| 

c\<DX i i:LtMSl*#St^o If#^LT-fe;vn-77vV- h 7^ ;va 2~ 1 
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[0171] 

mm\ 1 3 

1 2 <o&m 

Xf'J T-fr-r- h 7>f iVA (7y^ 7^TD8 0 UF, f±f*7^;VA («c) fi) £JE 

[0172] 

HJfefll 1 4 
C ffi b h h */K^S ©ffo* ffHBB] 

K (# >7 > ^#J) £ 1 ft*%«flnL;fco I T01I#o**7^S«±C7, tf 

va-KU 1 6 OtJtlftiL^ 7H'>^I«Lt, £fiBBlRnR*5&J05Lfco 

d) tf5fimb%:&£dfc2%t(Djr9X&U*filfr^&t>^?Zo * <¥ *r ? 7 J^XT 
^|tx? >^4-3£J^^t1-^^ H B H ttjb^ (An : 0. 0 8) ££AU UlSSEfSji&ll 
•fe^Srffa&Lfco Antd t<D|ii±4 0 0 nmt^o/: 0 
[0173] 

HKJRittU 3HltlLf;o W Si*° V V > x V 7 * V- h /T)V 5 V xf V 
><D«»#$6:frfc «3 > SSMEtt 1 X 1 0" 5 g/m 2 • D a yKTOof: 

o 

^60° W^icDM^BtO-fec^^iBlJ^i ( E Z -Contrast 1 6 0 D, E L D I M&M) 

AMBUSS L) ©WlTim&fU SBE. H^EWfe^fcrnfeLfco 
TffM P n n (f±Ii 7^>f^t^v) K«M§tL-cv^«***i0U-cra*O«fcia, 

[0 17 4] 

%nw 1 5 

W^?7' (d) £3. 5^mfc&*«t-9^Lfe£fcJBJL^1-tt*!t«l 4 fcEJfcfcLT 
SltSfilaJ^H^-fe^^^^L/co A n £ d tOfli 3 5 0 nm"e*ofc 0 £ ^SLfi-b/K^i 

[0 17 5] 

HJfctfO 1 6 

•b;vft7 7° (d) £4. 7 ^ m£££ J: ? CLfci t&#\-i±3kMW 1 4 fcRWIKLT 
MJEfflftfi-feJl'&ffcJfiLifco A n t d <£>W* 3 7 6 n mt* o fco 
ffit, H7frK3 £HMf!)l 4 fcH&fcLTgkSLrt:^ ^VOW® fclfi <9 #»t«tS^* 

[0 17 6] 

«M 1 7 

mtE# 2005-3004110 
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>n-hU 1 6 Ot;-eisj{tIL/;t, 9 if >^»itt, MKfpJU^^L/co 

d) ^4. 5 fi mt%& X d C2tfcOJy9^a6*[«rl^**V^*j*fco -kHt^C, J. 
^r^tx^ fc^St*^'^* (An I 0. 0 8 2 ) fc&AU ME 

lRlftft-fe/W*f^*bfco A n t d t<7)«(± 3 6 9 nmT*ofc 0 uOI h b h^^^1W^ 
4I3frK4 fc^Eifcfli 1 4 <h LTMilL/:^ -fe;K7>ffl® tcflS 19 tt»tifcifl^7F^e£ffc 

J?£ L fz o 

f^j&Lfcm H B H *^im^S*^H# <D&frmt*%Mm 1 4 LTffl^L/io %03B 

[0 17 7] 

1 8 

« H B H iE^fio#$: fc INffi] 

Lfcfl^frK 5, 6 , 10^S2 fclBtt^MJKfcttT^Jftfli 1 4 fc |W]#^ LtM 
U 3 BlfttL/; 0 

JB v> -CIA 19 ft it tz o &JI -fe JW« \z ttffi jfe« 1 2 * £ L tlfi 19 # it o 

^L/sM^M®<^5it^iRi^*tiin^i^4 5 0 > mm%M<nmm-ft\*)*&^Mi% 

6 0 0 <DUitL<Dm-M7^n(D^^m^M (E Z -Contrast 1 6 0 D, E L D I MttM) * 

[0 17 8] 

HJfefll 1 9 
Cm H l«^^«^^ t ffHBfi] 

HJfeffll 1 4 «t/;$ B B H -fe^OPffi(^ MS7^»J 1 4 LT&llLfc 
-fr;K7)M-E^I^i9#lt^ B H H ^^S^^L/io L/S^ 0 H H ^^S^m*7KB#^ 

[0179] 

H»J 2 0 

Lfc-B^fcR 8 , 12**2 C|B«oaaBE*#^llElfc« 1 4 t mW-K LTJRI L> 
3 BfflftSU^o 

HJfefll 1 5 "Cffcjfc L M ;V COM® £31*01 1 8 fc IW £ L*C«*«£ 8 , 1 2 Srlfi >9 

[0 18 0] 

«$I2 1 

fFJ& Lfc«*« 9 . 12**2 HIBIRoaaiflf^-C^iiW 1 4 R»H LTJlXlfl U 
3 S WfttLfco 

Hifefil 1 5 "Cffcjfc L^m H B H -fe;VWM® fclfcSfcfl 1 8 WMSIfc 9 , 1 2 £I£ «9 

tbiE# 2005-3004110 
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[0181] 

mmm 2 2 

, 3 anttUo 

HJftfll 1 5 -CfPJS L7tM-fe;voMM^«fS 1 8 |W|#^ LTfljfct 10, 12 fclfi 
t)^t/; 0 »1 8 t|W)«^M^cofe^^^?riBlJ^L/it -^>, ^-fti±/>$ < , Iff 

[0182] 

«M 2 3 

ffcJK LfcfiHfefc 11, 12*i2 tciBtt^ia?SK^#-e^Jfe^I 1 4 fc IMK Lt^ L 
, 3 BtttUo 

HJfeflU 1 5 -Cf£J& Lfct B B a^^«MIi:WJ 1 8 t ITOK Ltte*« 11, 12 

IRn°n^^ffl$tLTV^ & (75 £ |WJ;jf-?r& o fc 0 

[0183] 
Jfctfcfl! 1 

m^m^mm<D^m t umbo 

[0 18 4] 

«M 2 4 

1 1 is i lFt a B H i^it«l« t 
(ftffc£UfMlfe«<£>i!$£) 

(PETA, U*4tm (ft) 9k) 5 0 g «r h;^>3 8. 5 g«lJt. 
n&$J (^^aT184, f^'^^vi'JVr^ -)-5*)VX (ft) S4) £2g$S#n 

u Lfco i<^ii*M, *^j»«^kL-c#c»^fciftit©Ja«f*»i i . 5i 

-cab o7^o 

Fn^ftlCtl 0 0 0 0 r pmt?2 0MLf:¥«3 
. 5/<m©» , nfl'>t^ (JS*f*l. 6 0, SX-3 5 0 , i&EMb^ (ft) «) 
©3 0%f^>«^l. 7 g £ J: 3 . 5^m«7^'J;>-^fl'> 

Wl. 5 5, ijfcflHb^ (ft) ») <7>3 0% h^iV5ift«tSr 1 3. 3 gin*.. 
7-;*IiffiW] (FP-1) 0. 7 5g, ->?'/*^'r/^il (KBM- 
5 10 3, WiMt^XH (ft) «) * 1 0 g ^^Dx, ^JiHfcfc LTCo 
±i£?H-£ii££?L#3 0 ^ m<7)*°'J 7°n n>>»7 4 L-c^tfeSUi 

fcfl»Lfco 
[0 18 5] 

JS$T^ 1.42 Of^Stt^ ( J N— 7 2 2 8 , 0^3**K 6 %, J S 

R (t) 1) 1 3 y'J*V> (v-U*, MEK-ST*t^IV\ TO*±#4 
5nm, »j|S3 0%, B» (ft) $0 1. 3g, V»ifta 0. 6giiWf 
;VxWK/5g, ^D^t;0. 6g« S#com, JLgl/»mO#'J^n 

[0 18 6] 

8 0//mOf $Of'J7WJHJVn-^7^VA (TAC-TD 8 0 U, S±¥*7 
(ft) ») £n-;H£S|-e^§ffiL-C, ±|BO«ffiJi (jfeffeHUB) ffl2fe*«**Sk 
1 8 0*/^>f", O/imO/^lfT^^-^^tt^ISb OramO^ ?uV 

mm.W2 005-3004110 
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3 Om/^(75^#^^L, 6 0 °CX~ 1 5 0#i£^<7>m. ? Clf ^-vTt' 1 6 0W 
/cm^>^^90'5vy (T^^9-7^^^^ (#0 SO £fflV*T, BHJR4 0 

0 mW/ c m 2 , Hit* 2 5 OmJ/cm 2 w£*Mft*r i» Lfift*» *?gMk$*> 

S*£HIJB Ofcfl&SLJi) *11L^ b V ;^r^n - 7 7 tStft^ Hi It, 

f ilL^il)Slf$ifflif t^It i 8 o*/^>f, o m©^7 trr^*- 

>*%f$-2>fe&5 0mm<D-?4 puff? \£TU-)\<h K£fflV*T, ^7 tf 

Tn-;KI|«3 0 r pm. 1 5m/^»ML> 12 0tT15 0#££ 

*<&$fe, Si:i 4 0U'8»Ht^f)||^-yTt2 4 OW/cmOg^^ 
^7^f K7>7" (7^77^^^ (#0 31) £fflV^T, ,H4 0 0 mW/cm 2 „ 
WMW 9 0 0m]/c m 2 «^Rt*M#L. )l?100 am?)|Wf$i^ML, ^ 

[0 18 7] 

(ffiftfc 1 3 CDfESO 

;v7;^-«titiv^, «*jiiofrfliKftfD#»t^o mmmi-eftwkhfzJzjvu 

m^#S>J * ffl ^ T , fcflfi 19 ft if tz o 

a^fe^JKW (0#£*3fe (#0 SO fcffl^T, 3 8 0 - 7 8 0 nmO*ft*K»:iV»T, 
AIWI5° K i3»t *HH£U 4 5 0 - 6 5 0 n mO»^¥*&R£**£&## 

2. 3%-Czbo/So 
[0 18 8] 

*Hif^PSi-^*#^»2 KBtt<0»* £W±*Jfc0l 1 4 fc ITOfc 

twJRjfft U 3 0 mmWLfzo * tz, $mm l 2 ^«L/dfBfcM 

1 rasioaasrff o^o 

iz l tvMte l feo *j»mt <^ * tz 1 1 ^> „ ^-?K<Din%u & mt\±'b § < . « n n n 

[0 18 9] 
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[St 2] 





mm 


















/mux. 








25°C 


60%RH 


25 D C 


55%RH 


25°C 


60%RH 


O. 007 






25°C 


65%RH 


25°C 


57%RH 


25°C 


60%RH 


0. 009 








30%RH 




45%RH 




60%RH 


0. 008 








80%RH 




63%RH 


oc°r 




O. 006 








60%RH 








/Or\n 


O. 002 






60%RH 




o>j /urvn 






O. 002 








DU/TlKn 








50%RH 


0. 007 


§I»J20 




ZD O 


DUtdKM 




OQ7T)r\n 




60%RH 


O. 006 






25°C 


60%RH 


25°C 


55%RH 


25°C 


60%RH 


0. 007 


mmmzz 




25°C 


55%RH 


25°C 


45%RH 


25°C 


60%RH 


0. 008 






25°C 


55%RH 


25°C 


45%RH 


25°C 


60%RH 


0. 008 






25°C 


44%RH 


25°C 


50%RH 


25°C 


50%RH 


0. 005 






25°C 


20%RH 


25°C 


41%RH 


25°C 


60%RH 


O. 021 


25°C 


10%RH 


25°C 


37%RH 


25°C 


60%RH 


0. 032 


25°C 


95%RH 


25°C 


70<M>RH 


25°C 


5096RH 


O. 024 












Bis* 




0. 007 
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X^&mm&WiWkVy^te < t i> l ofi, Re (A) - (nx-ny) XdiSitFRth ( 
A) - { (nx + ny) /2-nz) Xdt£|?WRe (A) joi^Rth ( A ) ** 
-^ti-etL3 0 sSR e (590) ^ 2 0 0 ^ 7 0 t h (590) ^4 0 0*i/:t 

#\ 2 5°Cti3V>T4 0%RH~6 5 % R H ^IbH & ^ £ tz \±Q&%tt*WL&'** ^ \" 
I£!9^-M t ^IKCMLti 1 5 %RH<7?IEHF i 3^$)^'(I^x fc^St 
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CTiE*tlT@ 1 2#3 2^- T-^tf 

;n 3 m 9£yt&f&mm 
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ISfiE^tlTS 12f 32f 

^ 1 3 m mmmmmm 
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^OSRSEzfcRlTB 1 2#3 2^- T-^tf 
^ 1 3 pgr ^^tW^f 

100090343 

fMW*tlT@12f 3 2f 
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Mffl "g^T- 
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